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1500 Pages 
1200 Illustrations 


HIS great new work presents—for the 
first time in one volume—a complete 
coverage of the terms of science and en- 
gineering. Principles are clearly explained 
Eimethods of calculation are fully described 
with the formulae and units—chemical struc- 
tures and reactions, physical laws and_in- 
struments, engineering design, construction, 
and operation are merely suggestive of its 
tremendous. scope—which extends through- 
out the entire range of technical knowledge 
up to the most recent advances and inven- 
tions. The great number of photographs, 
diagrams, and charts have been specially 
Prepared and selected to show the salient 
facts most clearly. Innumerable tables and 
summaries make all this information easily 
available for instant reference. 
This vast fund of information has been 
prepared and organized by a plan that in- 
usefulness, completeness, and ac- 
Each entry is first explained in sim- 
ple, broad terms that are easy to understand, 
and that serve as an illuminating introduc: 
tion to the detailed and more advanced in- 
formation which follows. 


For the student, the hobbyist, the manual 
worker, this great volume supplies, for the 
first time, a single, convenient source of 
reference covering ‘all the sciences. ‘The 
ample cross-references make it easy to fol- 
low a complete course of study on any 
chosen subject. By this flexible plan of ar- 
rangement, the professional scientist, who 
wants specific information instantly, either 
in his own field or any related feld, can 
find it in a few seconds in its alphabetical 
place—comprehensively treated in the lan- 
guage he works with—the language of 
Science. 
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in One GIANT Book! 


12 Big Volumes in One! 
10,000 Separate Subjects 


The Instant Question-Answerer 
for Laboratory and Shop-Workers, 
Mechanics, Home Scientists, Students 


The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 


CHEMISTRY: Chemical elements—symbols, atomic number, atom- 
ic weight, density, hardness, melting point, etc.—common re- 
actions, occurrence in nature, method of production from ores, 
‘uses in industry. Compounds—full information, including manu: 
facture and use, Organic compounds; industrial prod~ 

ucts. Agricultural chemistry, food chemistry. 


PHYSICS: Mechanics, heat, light, sound, electricity, 
m . X-rays, fully covered; principles and ap- 
plication profusely illustrated, 
MATHEMATICS: From fundamentals of arithmetic to al- 
ebra, geometry, trigonometry, calculus, diflereatial 
equations, etc.; with special emphasis on their app 
tion to science: 
ASTRONOMY: Articles cover the entire subject. Each 
important constellation is shown on a star map so that 
ic can be easily located in the sky. Complete informa- 
tion on planets, use of telescope, spectrometer, etc. 
ZOOLOGY: The whole story of life from the tiniest 
single-celled organisms up co man himself, including 
‘ase umbers of common insects, moltusks, worms; ‘t 
Blas Sit septians hemi tone. PH: Bowe Polytechnic inwiftie 00 
MEDICINE: Thorough coverage of anatomy, circulatory Hehe , Weld. Ph. D—Goe College Pre oe ceehnol 
system, nervous system, muscular system, skeletal sys- nena: ae tere tata of a rf 


tem, excretory systems, ete. Vitamins, hormones. Bac- Among the many CONSULTING EDITORS 


‘The, high technical standing of the editors 1s your assurance 
Of the authoritativeness and ace recy ‘statement Ale 
hough te reaponslbiity Yor each aubyect was un the hands of 
single noted scientist, the sutbors and publishers have had 
the co-operation and advice of a large group of well 


CONTRIBUTING EDITORS 


Richard BM, Field, Ph. D.—Princeton University —Geolony 
Warren K. Green, Pk, D.—Amberst Collore—Astronomy) and 


Arthur W, Lindsey, Ph, 
Frederick T. Morse, Mt. 


B.S, Mueler 

Eloy 

Edward's. 
Ralph 


teriology. Diseases—sympcoms, ‘treatment. among She many 6 : re 
Drugs. Laces researches and findings. 2 HOUPEE SPARE PP Se——-—-Uoiray gh as 
MECHANICAL ENOINEERING: Principles of mechanics, feeace SEIN pa co RE SAL SN Ea 
machine desiga, engineering parts and instruments. ERICH HAUSMAN, Eb, 'sc-D.—"Poiytadhinic Inet of Brooklyn 
‘Types and functions of bolts, cams, gears, and other ‘ADOLP KNOPF Ph.D. 


fundamentals up to automobiles, aeroplanes, locomo- 
tives, etc. Steam, gas, gasoline, diesel engines. 


i 
CIVIL ENGINEERING: Surveying. Bridges, highways, WELLS, Ph. amet Colle 
fallways-every subject thoroughiy explained. 
ELECTRICAL ENGINEERING: Mors. generators, light errr rr rrr 
radio and television—every branch fully cove 
ee teseaeas By Seay ees MAIL THIS COUPON 
Send No Money Now Unless You Wish To 


‘The foregoing is only a partial list of the countless D. VAN NOSTRAND CO., Inc. 
special subjects covered. You will find hundreds of 
articles on GEOLOGY, BOTANY, NAVIGATION, 
CHEMICAL ENGINEERING, and, in fact, any spe- 

branch of science in which you want information. 


EXAMINE A COPY FREE 


Ic is difficult in this limited space 10 give you a com- 
plete adequate idea of the immense amount of material 
contained in the Scientific Encyclopedia. See this vol- 
ume for yourself, without expense or obligation. We 
will send it to you for free examination. D. Van Nos- 
trand Co., Inc., 250 Fourth Ave,, New York 3. N.Y. 
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ABOY... A WATER WHEEL... AND A DREAM ! 


rz WORKED! No boy had 
everseena more beautiful sight. 
Over a little dam spilled the 
water of the country ditch. The 
homemade water wheel began to 
turn on its rake-handle shaft. 
Faster and faster it went. Next 
step was to connect it to an old 
coffee mill inside the woodshed. 
Pebbles were poured into the 
churning mill, They sparked and 
crackled like a Fourth of July dis 
play, grinding noisily into sand to 
be used later for a casting mold. 
Here was the first moving de- 
vice created by Henry Ford! 
Meantime, somewhere inside 


his inquiring mind, a dream was 
struggling to shape itself. A dream 
of other wheels that would one 
day turn to lighten the burdens of 
farm and industry . . to change 
the habits of the nation. 

From water wheels to watches, 
to steam engines, to gasoline en- 
gines, Henry Ford’s interest in 
wheels progressed. And the rest is 
history—the history of the auto- 
mobile industry. 

From May, 1895, when the 
first Ford car was wheeled into 
Bagley Avenue, Detroit, more 
than 30,000,000 Ford-built cars 


FORD MOTOR COMPANY 


and trucks have been produced. 

‘Yet the thought and spirit that 
prompted that experiment with 
the water wheel have never 
changed at Ford Motor Com- 
pany. There is still the same in- 
genuity that is not afraid to be 
original .. the wanting-to-find- 
out-for-oneself that makes for 
progress. 

‘Today, this philosophy and the 
skills developed through more 
than 40 years are being applied 
to America’s vital needs, From 
this will arise new techniques to 
serve the nation when Ford re- 
sumes production of sturdy, com- 
fortable transportation, priced 
within reach of the greatest num- 
ber. As Henry Ford has said: 
“Our times are primitive. True 
progress is yet to come.” 
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SPRINGBOARD TO SUCCESS! 


Many men today are using drafting boards to help win this 
war! * The International Correspondence Schools Li 
Courses in Mechanical or Architectural Drafting uf 
have fitted many hundreds of ambiti 
for better jobs in this well-paid field! 
* ALT. C. S, Courses (covering 
400 business and technical 
subjects) are prepared 
by leading practical 
authorities, constantly 
revised to meet new devel- 
opments. Yet the cost of I. C. 
training is surprisingly low. * It’s 
not too late for you to start —help 
your country, help yourself! Mail this 
coupon today! 


BOX 7680-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course Before which I have marked X: 
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New MACHINE LOAD System 
provides "TEME-TABLE” control 


SS 


SCHED 


-U-GRAPH 


CONTROL BOARD 


“Unloaded”. A glance reveals machine 
loading & scheduling details instontly. 


T POSITIVE. ‘stich 


1¢ Loader shows 
clywhencach, 


2 FLEXIBLE, s 


How BIG Producers 
found the answer in SIMPLIFICATION 


Improved machine utilization not only 
serves in wartime by stepping up pro= 
duction. It serves atel/times by placing 
plants in a better competitive position, 
With this double incentive, leading 
production executives have cooperated 
with Remington Rand Systems and 
Methods Technicians in perfecting a 
visibly charted system of machine load 
contro} that eliminates calculations and 
turns this formerly time-absorbing and 
often inefficiently done task into the 


simplest of routine operations. 
Known as the 
Machine Loader, this “inal-answer”” 
method employs the world-famous 
Kardex visible margin principle toshow 
ata glance, the exact schedule by hours er 
sharter perieds of every 
‘machine for an entire 
month ahead. Sched= 
uling or coordinating 
work and determin- 
ing delivery thereon 


SYSTEMS DIVISION 


REMINGTON RAND 


Buffalo 3, New York 
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END FOR NEW “SHOW-HOW* GuIDEy 1 


has become a matter of ‘‘time-tablé”” 
accuracy with the new method, 


Send the coupon below for folder KD~ 
320 showing remarkable results being 
obtained by leading aircraft, equip- 
ment and other manufacturers. [t's free. 


Please send me—free—KD-320 
showing the new Sched 
‘Machine Loading System, 


POPULAR SCIENCE 


“There has never been a time when 
the work of the telephone operator has 
been so important as right now. 


For there are more Long Distance calls 
than ever before. More are in a hurry, 
particularly the urgent calls of war. 


Calm in emergencies, capable and cour- 
teous, the telephone operators are earn- 
ing a nation’s thanks for a job well done. 


BELL TELEPHONE SYSTEM 


When you're calling over war-busy lines, the 
Long Distance operator m 
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POPULAR SCIENCE 


FOUNDED 1872 MONTHLY 


VOL. 144 NO. 5 


Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTR 


CONTENTS /s may, 1944 


News 


Thunderbolt Ace.. 
Weapons Are His Hobby. 
How to Read Clouds... 
Detour—20,000 Feet Up. 

nd Our Planes Safely? 
Jet Plane Poses Problems. 


He Gave the Wasp Wagon Its Sting. 84 
Would You Live in a Steel Igloo?. 92 


Why Our Gliders Are Good. 
Bristol Beaufort T: 


gi8 


Floating Fuel Tanks for Our Planes. 
Th Age Gets the Green Light 
Ships That Won't Stay Sunk 


Patiey 


This Was Germany's Flivver.......... 
Gus Wilson Pulls a Paul Revere. 
How to Cure Ring Troubles........ 


Frome and Warkshap 


Special Jobs for Your Jigsaw. 
Silk-Screen Stenciling. 
Spring Furnace Repairs. 
Milling a T-Shaped Bai 
Houses Are Photogenic. 
Rotary Rectifier. 


Converted Autos Do Tractor Duty...... 196 
(Contents continued on page 10) 


FIRST ANTITANK WEAPON. Lt. 
Col. George B. Jarrett (see page 57) 
displays a .50 caliber, single-shot rifle 
developed by the Germans in World 
War I. It weighs about 37 pounds. 


|] enitor 
ASSISTANT EDITOR 
|] aviation evitor 2. 
HOME & WORKSHOP EDITOF 
ART EDITOR 


Horry Walton 
Corsten Grande 


EDITORIAL ASSOCIATES: Fred ©. Newman, 
t 


Corl W. Bertsch, Ruth Westphal, Edward 


ART ASSOCIATES: Stewort Rouse, Williom Patrick, 
‘Samuel Dukler, Evelyn Cooper. 


PHOTOGRAPHY: W. W. Morris, Robert F. Smith 


monthly at 333 Fourth Avenue, New Yorke 
‘by Popular Setence. 
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AUTO-LITE 


SPARK PLUGS 


IM SERVICE ON EVERY FRONT 


Good spark plugs help deliver good mileage. 
Faulty or improper plugs can waste gas, 

cause excessive wear, and make engines hard 

to start. Cleaning and re-gapping may be all 

your present spark plugs need, and “Plug- GREAT RADIO SHOW 
Chek" Inspection Service can aid your service STARRING 
man in determining what should be done. 

Tests conducted by the American Automobile 

Association show Auto-Lite “Plug-Check” In- 

spection Service may increase gas mileage 

as much as 12%. Ask for a “Plug-Chek” today. 


Tuesdey Night... NBC Network 


THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO, 1 + Merchandising Division + OHIO 
BACK THE ATTACK—BUY WAR BONDS 
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Join the Ranks of the 
Well-paid TRAINED MEN 


MANY THOUSANDS MORE ARE URGENTLY 
NEEDED. PREPARE YOURSELF FOR A 
BETTER POSITION AND BETTER PAY 


Ambitious men everywhere have succeeded 
through home-study courses of the Interna- 
tional Correspondence Schools. So can you. 


We offer you the benefit of 
our 52 years’ successful ex- 
perience as the creative 
Pioneers of self-instruction 
through home study. 


If you need technical training, our advice on 
any matter concerning your work and your 
career is yours for the asking—free and with- 
out obligation. Let us send you full informa- 
tion about I. C. S. training in the subject in 
which you are specially interested. DON’T 
DELAY. Make “ACTION” your watchword. 


The successful man DOES today what the failure 
INTENDS g tomorrow. Write to us TODAY. 


ot USE THIS COUPON -——————— 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7678-K, SCRANTON 9, PENNA. 


Please send Special Free Catalog on_________ 


Name. 


Working Hours. Age. 


Home Address__ 


Special Tuition Rates for members of the Armed Forces 


The I. C. S. offers courses of instruction 
in a wide range of subjects, including: 


TECHNICAL COURSES 
Air Conditioning Schools Internal Combustion 


Air Conditioning Engines Schools 
Pont deinen reseller 
Refrigeration ‘a 

Steam Fitting Gas Engines 

Chemistry Schools Mechanical Schools 
Stemiseye peatees | Feunary W 

Soey oes Heat Treatment of Metae 


‘Mfg. Iron and Stee! Machine Practice 
Pulp snd Paper Making Mechanical ‘Drafting 


Givi_Arehitectaral and Metal Patera 


Stee Mil Workers 
Wood Batters Making 


Railroad Courses 


BUSINESS and ACADEMIC COURSES 


Academic Schools Civil Service Schools 
First Your College” Railway Postal Clerk 
BSE aut 
iiSoaee Laagwase Sete 
Business Schools Qood English 
Neg hivine Se 
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The Greatest ENCYCLOPEDIA of 


FACTS. METHODS. IDEAS, 
MECHA MICA, iL SHORT-CUTS, TABLES and 
PRACTICAL INFORMATION 


Grimes Ever Packed Into One Volume! 


ned FLtwarvapay New and Up-to- 
he one et . 4 by out Here is Just PART of the 
Contents of This Great Reference 
Work: 


Thsthorties Retualy En: 
gaged in Fitting Men and Women 
for Production Jobs! 


absolutely NEE 
I Here are th 
Idens, ‘shortcuts, prine! 
i 


trades which are ni 
the highest paid! 
Easy 


‘Mail Coupon Now! 
Train Yourself for a PERMANENT, Sepes PSM. Garden ny. Ne” 
GOOD-PAY, POST-WAR JOB Now! 


Become an Expert Mechanic 


ds of fine jobs In alrplane 
coking for wo 
in be ti 


To help 
tunity-~to help you in get 

ily in the ane- you mn 
tifs'sensationally: complete Me 


Contents cons 


Craftwerh 


Signboard with a Silhouette......... 147 
Closet-Door Rack for Magazines.... 156 
Trees for Your Model Railway... 161 
Clectrical 

High-Temperature Thermostat 182 
Better Tone from Table Radios. 188 
Capacitor Is Phantom Antenna 189 
Lightning Arresters 189 
Miscellaneous 

Closet Air Conditioner. . 134 
Cold-Water Washing Solvent....... 148 
Pl ic Toilet Seats.. 134 
Trailer for a Bicycle 149 


Pattern Cutting with a Compass... 149 
Conditioning the Lawn Mower...... 
Table for Out-of-Door Dining...... 169 
Home Experiments ... 
Question Bee—Clamps and Vises... 195 


New Shap Ideas 


Double-End Lathe Boring Bar...... 174 
Drill Jig for Fine Tolerances....... 
Abrasive Paper Used for Reaming.. 233 


PEPSI-COLA Photography 


Or e Cutting Roll Film in the Dark...... 181 

Enlarger Mounted on Bumper Jack.. 181 

ar Navy's Photo Science Laboratory... 181 
Leaks Repaired in Camera Bellow: 


Woodworking 


Standard for a World Globe........ 144 
Hawkeye—a Reading-Glass Stand... 146 
Powder Box Has Jigsawed Flutings. 155 
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YouBuild These And Many 
Other Radio Circuits 
With Kits | Supply! 


By the time you've conducted 60 sets 
of Experimenta’ with “Radio Parte T 


iF a 
Uitingots and adjustimentse-you'll have 
then ate SAORI teehee 


Fi send my 
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Jobs Haale ter. exp 
Atome for food bay 


Demand Now for Well-Trained 
fio Yechnicians, Operators 


Beginners Soon Make $5, $10 
Mand wosk EXTRA in Spare Time 


forearm ey 
ar as siren berinners $0 


6000 FOR BOTH isin isin FREE 


sation, Saple Lesson and G-page book, “Win 
fo salesman will call. Write Plainly.) 
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OUGHTS‘HAVE WINGS 


You Can Influence Others 
With Your Thinking! 


TX IT SOME TIME. Concentrate intently upon an- 

other penton seated ina room with you, without his 
noticing it. Observe him gradually become restless and 
finally tum and look in your direction. Simple—yet it is 
1 positive demonstration that thought generates a mental 
energy which can be projected from your mind to the 
Do you realize how much of 
your miccess and happiness in life depend upon your 
influencing others? Is it not important to you to have 
others understand your point of view—to be receptive to 
your proposals? 


consciousness of another. 


Demonstrable Facts 


How many times have you wished there were some way 
you could impress anther favorably—get across to him 
or her your ideas? ‘That thoughts can be transmitted, 
received, and understood by others is now scientifically 
demonstrable. ‘The tales of miraculous accomplishments 
of mind by the ancients are now known to be fact—not 
fable, The method whereby these things can be inten- 
tionally, not accidentally, accomplished has been a secret 
Tong cherished by the Rosicrucians~one of the schools of 
ancient wisdom existing throughout the world. To thou- 
sands everywhere, for centuries. the Rosicrucians have 


Privately taught this nearly-lost art of the practical use 
of mind power 


This Free Book Points Out the Way 


‘The Rosicrucians (not a religious organization) invite 
you to explore the powers of your mind, Thele sensible, 
Taaple supgtione love comwed ineligent meen: ane women 
to soar to new heights of accompli it. They will show 
you how to we your natal forces and talents to do 
things you now thiak are beyond your ability, Use. the 
coupon below and send for a copy of the fascinating 

bes e Mastery of Life.” which explains 
Sow you moy receive this uniejoe wledom md bensit by 
fs epplication to your daily alls. 


The ROSICRUCIANS 


(AMORC) 


Sctbe D.AE. The Rosicrucians, AMORC, 
Rosicrucian Park, San Jose, California. 

Kindly send me a free copy of the book, “The 
Mastery of Life.” I am interested ia leaming how 


T may receive instructions about the full use of my 
natural powers. 


Name... 


Address_____State_ 
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yo ‘eye’ SLAUGHTERED THE 
“DANCE-FLOOR HOG? 


AY! YOU eS 


LISTEN!] DANCE THE WAY | PLEASE!) 4, 
KNOGKEO us oven!) oe 


\F YOU WEREN'T A WEAKLING 
PUSH YOUR FACE IN. 


FROM THE PARTY, JACK. YOU 


WEVER MIND SEEING ME HOME 
COULDN’T PROTECT AnyBoDy | 


[7 80¥! IT DIDNT TAKE ATLAS LONG TO) | 
BuiLO ME UP! NOW IF | SEE THAT BULLY AT)| 
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LING ! LL SEND FOR CHARLES ATLAS‘ (| 
FREE 800k AND FIND HOW TO BE~ 
COME A HE-MAN | 
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what A>) 
suito ) 
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1 Can Make YOU A New Man, Too 
—in Only 15 be inutes A Day! 
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T cuarues artas, Dept. 1-€ 


und weakling = [118 east 2310 St. Now York 10, No¥. 
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Bunnie Tenalon” only 18 
ou ack ben to, but 

fnerense your chest mens- 
Grements, ‘broaden your back. Sil-out 
your arma and loge. "This easy. Na 

TAL method wil make you s finer 
pecimen “of REAL MANHOOD, than 
Sou ever dreamed you could be! 


‘Send NOW for this book—FREE. 

Ty tells all about’ <“Liynamic Tem 

Shows yquactual photos 

of'men I've turned from 

puny weaklings into = 

Atles Champions. it 
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You'll want 
swell 

_ AVIATION 
ABOOKLET! 


F YOU are looking forward to the 

coming air age, you'll really enjoy this 
new 32-page booklet “Piper Cub... In 
War and In Peace’. It is beautifully 
illustrated in full color and includes an 
interesting history of the light airplane. 
It pictures and describes the wartime 
and peacetime uses of Piper Cubs. It 
tells what the coming air age will mean 
to you. And, a large section is devoted to 
a clear description of the basic principles 
of flight, written by a government- 
certificated flight instructor. 

Just send 10c for your copy to cover 
postage-handling. Piper Aircraft Cor- 
poration, Department PS54, Lock 
Haven, Pennsylvania. 


cf 


16mm. SOUND FILM—"The Construction of 
a Light Airplane.” For distribution points, 
write: Supervisor, Audio-Visual Aids, Ex- 
tension Services, Pennsylvani 
College, State College, Pennsylvania. 


PIPER Zé 


POINTS THE WAY TO WINGS FOR 
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Coming Next Month 


THAT HELICOPTER of yours may be fa 
ther off than you think. To be sure, the cork 
screw aircraft is a grand idea with great possi- 
bilities, but anybody who says that you're going 
to have one in your garage the day after the 
war ends is talking through his hat. Devon 
Francis, a close follower of developments in 
this field, tells you why. 


HARNESSING MAGNETISM to perform 
many of the jobs now done by electricity is the 
interesting possibility suggested by recent ex- 
periments of Prof. Felix Ehrenhaft, Austrian 
scientist now in America, We thought we knew 
all about this familiar force, basing our belief 
on tests made as far back as 1269. If Professor 
Ehrenhaft is right, his discovery may be as 
revolutionary as Faraday’s world-changing re- 
searches. 


VERNIER SCALES are an important feature 
of many of the precision instruments used in 
modern mass production. Too often, shop work- 
ers deprive themselves of an accurate means of 
measurement through the belief that vernier 
scales are hard to read. If you're suffering from 
this delusion, simple photographs and text will 
set you right. 


MORE COMFORT in your postwar life will be 
one of the fruits of the hardships and depriva- 
tions of today. To meet the pressing demands 
of the world struggle, science and industry have 
discovered new and better of doing many 
things. These improvements will affect your 
domestic life, your working conditions, and your 
ion, adding to the convenience and safety 


FOR YOUR GALLERY of American wa 
planes, a painting of the far-ranging PB2Y 
Consolidated Coronado Navy patrol bomber is 
reproduced beautifully in full-color gravure. 
The Coronado is doing a big job, watching wide 
expanses of the seas and, in its cargo-carrying 
version, ferrying vital supplies to the ws 
fronts. You will be proud to have its portrait. 


BUYING A BOAT? There are good buys on 
the secondhand pleasure-craft market these 
days, but the good old rule “caveat emptor” 
holds good here the same as in buying a used 
car. Elon Jessup gives you some valuable tips 
on selecting the type of boat best suited to your 
needs, judging structural soundness, and esti- 
mating how much maintenance will: cost. 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your i 
tion.’ ‘Why? Because manufacturers everywhere presently engaged 
in war production are looking ahead to the future by buying up 
patent rights now, #0 they will have new and attractive items to make 
2nd sell for civilian consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
Tor you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
‘Outright sale, or om the royalties your invention will bring. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many 
auestions concerning Patents that inventors constantly 
what facts, details, drawings, sketches, etc, are necess 
for a Pat ‘ow to protect your invention through dated and wit- 
essed disclosure; how to do this AT ONCE to safeguard 
Fights; how Patent Office Records can be checked to determine 
‘whether the invention is probably patentable before filing fees need 
Be paid; discusses costs Involved and a practical way these can be 
paid aa the application progresses. It tells how some inventors se 
Cured financial backing ; how man; 

commercial successes ; how Ps 
jo can be profitably utilised and marketed; tells countless other 
facts of interest, 


Why You Need Expert Assistance PAGES 


‘The Patent Laws were enacted for your benefit—to give you protec- 
tion for the features of your invention which are Patentable. But 


Heaetee ted met be legally tnd concisely set forth tn the form of Over 150 


“claims.” This phase of the procedure is s0 complex that the Patent 


Qtfice navioas the juventor, 2 gen competent mageeeres Heer] Me A * l 
formes. We maintain & large stafl—carefully trained rexiste 

Tent attorneys expert draftamen—experienced.  searchers—to eChAnICA 
sve you: We have been serving inventors for more than 20 years. 


Take First Step Now 


tt ece CCARENCE A-OBRIEN 
ikke teeta & HARVEY B. JACOBSON 
Fate application, i cep cnt Zou noun Tam 
Tron i BERGRRAMT, leg ie be er, ano. 

‘Rezintered Patent 
CLARENCE A, O'BRIEN & HARVEY B. JACOBSON | 42:¢ Atoms duting, Weskingen 4, D.C. 

| Reet at einen Se 
Sa Ee i Ne | 


Qstablish the date of your invention, before you file your 

TION is IMPORTANT. Delay can be costly. Mail the cou- | cuanence O/BRIEN & HARVEY B. JACOBSON 
| Please send me your 48-Page “Patent Guide for the 
| obligate me. 


| Name 


FREE BOOK 


IMMEDIATELY MAIL COUPON TODAY! 


| Adaress 


1 
| City. 
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Grectcito, MNuatrated, 


= 
HERE are 9500 Simplified and Concise Explanations of the 
Theories and Application of Electricity. 7200 pages of useful 
and practical information relating to Construction, Operation 
and Maintenance for Ready Reference or Home Study. 

Price $1.50 a volume, sold separately. 

ANSWERS OVER 1000 VITAL QUESTIONS ON ELECTRICAL PROBLEMS 
Tod: every man in eve branch of the electrical field is of 
to have me knowledge 
well advanced in his line ¢ 
rassed or k on a motor 

i 3 Keira VALUE— ASK TO SEE THEM 
a mar ie sion 
genet oe 
folone, old separstay, 
IMATION IN A HANDY FORM COVERING 


1 Principles, Ohms Law, Armature Winding, Repairs. 489 pace. 


Construction, Toatallatlon, 
i, Festing Instruments, Storage 


Aureting cones Pepi, Diaranss Power Foe". WOU OPPORTUNITY! Cut this 


Windligs, Converters, Switches, 
58 Coupon and Mail it Today 


AUDEL, PUBLISHERS, 49 West 23rd ST., New York 10, N.Y. 
Please enter my subseription for 
AUDELS ELECTRIC LIBRARY 
2 Volumes, (Price $1 Vol. Postpaid) 
7 Days’ Free Trial and Examination, 
lone volume enc! th, for which T will 
‘Start my sub- 


‘Ensineering. ‘How to Use Slide Rule 
Vou.'Xii, Defines over 9.000, words, term 
opedia of electriclty and related subjects: Arswert many" 


AUDELS BOOK-A-MONTH PLAN 
You receive your first book for 7 days Free Trial Name 


amination. If vou are satished, send ua only $1.50. If you 
Gre ‘not satisfied, return the book to us and you owe us ‘Aso: 
nothing. When we receive your $1.50 in payment 

Jor the iret book, we send you thesecond book. 


Occuranion ~ aii 


Exrvoven ay. 


rn 
CD. Wfintereted in owning the entire lbpary at once 
AUDEL, PUBLISHERS, 49 W. 23rd ST., NEWYORK | Money back if not i00% sadated 
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pot 
by Pu 
‘nias Sys, Army & Kary Speiteatiocss ec 


AUDELS SHEETMETAL 
PATTERN LAYOUTS........ 


ey Esserts for Sheet Metal Weiter iaive! Me 
Practical Bneyelopedta. tn 20" Sections, size 


aft etal work inhaling Pater 
Shon Proceture 


AUDELS SHEETMETAL WORKERS 
HANDY BOOK... 


Practical inside Information, Tu 


AUDELS WELDERS GUIDE 


Braclca exten epratin & wal 


AUDELS 


MECHANICS | 


Imethode ef electric and acetylene weldfeg Wel 


AUDELS ANSWERS ON 
BLUE PRINT READING. . 


For Mecharies & Builders, Covers all tspes of bl 
Incloding ship de alrplaner 276 (pases, fully lus 


AUDELS NEW MACHINIST 
TOOLMAKERS HANDY BOOK. 


8 a shop practice tn all ts 
oaks mn corer to corer. Tell 


AN AUDEL GUIDE IS A GOOD FRIEND! 
Use the brains and experience of others in these Guides of the 
Trades. Se e and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You can look over any Adel 
Guide in your home. Start the Easy Payments if satisfied. 


p===<==CUT HERE=={=<=== 


I 
AUDELS MATHEMATICS & ‘M Al L oO R D E R 


CALCULATIONS FOR MECHANICS $2 1TH. AUD EY 00, to: Wiaatd Su Nex, York 10 


ce valerene ase mail me for 7 days’ free examination the 

trom beeinning book: marked (x) below i satea os seal patel 

TOMOBIL d on each book or set ordered, and to further 

AUDELS AUTOMOBILE evipe: mail $1 a month on each book or set ordered until 
EL have paid purchase price. 

iy’ Hhawteiced 3 J If Lam not satisfied with Guides I will return them. 

Hamtard book for michantes. New Bald drive catered. TRUMPS, HYDRAULICS & AIR COMPRESSORS 31 


AUDELS DIESEL ENGINE MANUAL $2 


te 


‘hea fa Alsat Swe ioe 
aot | nde 
Book 1s a 
1 Auge 
| Audate 
ine | Audie 
ae | Augcte 
Rite. feetsoea 1 Auge 
AUDELS HANDY BOOK OF ep ree a ee : 
PRACTICAL ELECTRICITY | Stethe MECHANICAL ORAWING, COURSE Fa 
TPE eH mecha A 
ene ces Sa | Aca 
AUDELS CARPENTERS & ‘BoitoERS } Auats 
GUIDES—4 Vols. 4.86 Wikis G8 


ti 
: 


pocket size. Raha Q 
mupets’ SHUWRULE FSTEAMPITTERS 1 Auda Anaert om, Sige Scr 
GUIDES—4 Vols. $6 Wai morees a 
aie Gta 
RN ek eg ee rend & 
Hip Hing tar ‘Sie’ Sold eparatel 3 Hawkins 
UBELe WikiNG DIAGRAMS, jAuges Etectmc omer lk 
| Autels Racromane corn z 
Ags Rew eteeyie CigHARy at 302 Vghime 


‘VEN, IX, X, Xt, XI 


ae Fra a ee 


AU! ELS "ELECTRONIC DEVICES 


‘Fells What You Want to Know About Blectric Bye. Rasity Uner- 
& their applieatioos Amplifiers. 
Photocall, tubes, Obmm's Lam 


AUDEL, Publishers, 49 W. 23 St., N.Y.10 
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We Showed the “Geheney,” 
but Not the “Goop” 


‘My sox, who is with the Army’s amphibi- 
ous forces in the Pacific, recently sent us 
@ letter enclosing a photograph which he 
clipped from your November issue. The pic- 
ture shows a caterpillar tractor (or “cat” as 
the boys call it) pulling an amphibious ma- 
chine out of the water at Attu. In your 
write-up you called it a “geeheebee.” My son 
says “tell them it's called a ‘geheney’ or a 
‘gahaney.’" My son was on that very “cat 
at the time the photographer snapped the 
picture, but as he wasn't driving, he hopped 
off and got behind the photographer—like a 
“goop,” to use his own expression.—Mrs. 
B. C. M, Portland, Conn. 


He Dandled Us 
on His Knee 


I nave always liked P.S.M.—and that covers 
along time. The first copy of your magazine 
I ever saw was dated 1872. It was a copy 
that my father had. Later I had a year’s 
subscription. This I think was sometime in 
the 80's. Your book is a lot different now— 
but I still think it is excellent—E. L. P., 
Hamilton, Ohio. 


The Initial Attack 
on Anonymity 


I wave been reading your magazine for 
some time now and I like it very much, 
especially your Readers Say. However, there 
is one thing I must say: at times I have seen 
some almost ridiculous letters appear in your 
columns. Is that why you put only the writ- 
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ers’ initials, and not their full names, at the 
end of their letters? Also I would like to 
know if the compound V,,Al is harder than 
a diamond.—M, E., Dorchester, Mass. 


We know of no compound harder than a 
diamond, nor are we informed as to the com- 
position you mention, which would appear to 
be an alloy of vanadium and aluminum. As 
to your other question, by using only a writ- 
er’ initials, we safeguard his privacy while 
making available to our readers what it 
is that he has to say. And we think he should 
be allowed to say what he likes. By the 
way, M. E., what did you say your full name 
wast—Bd, 


A Salvo of Questions 
and Answers on Guns 


‘Here are some questions on ballistics that 
I, and I'm sure others of your readers, would 
like to know the answer to. (1) Where in its 
trajectory does a projectile reach its maxi- 
mum velocity when 
fired from a level or 
nearly level rifle? 
(2) Are maximum 
velocity and maxi- 
mum penetrating 
power coincidental? 
(3) What factors, 
such as air resist: 
ance, propelling 
charge, gravity, mo- 
mentum, and riffing, 
condition a bullet's 
behavior?—T. H. M., 
New Brunswick, N. J. 


OSH, QUTSIDE OF 
EVERYTHING NOTHING. 
AFFECTS A_BULLET'S; 

‘BEHAVIOR! 


(1) A projectite attains maximum velocity 
just after emerging from the muzzle of a 
gun, while it is still being accelerated by the 
powder gases behind it, Except in precision 
studies, the increase over muzzle velocity is 
negligible. (2) The velocity of a projectile 
will affect its penetrating power, but its 
weight, wall thickness, shape, and’ material 
will also enter into the picture. (3) Behavior 
of a bullet depends on elevation, wind di- 
rection, wind velocity, and air resistance; 
weight, type, and temperature of propelling 
charge: gravity, weight and shape of bullet, 
muzzle velocity, and rifting. With large guns, 
rotation of the earth is another factor in 
ballistic problems.—Ed. 
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THE TOUCH OF TOMORROW . OF TODAY 


Off Comes the Lid of Aircooled Engine Power 


raw off engine 
is steel. By all 
aluminum 


has come out of Faire 
—a new and unique type of aireraft en 
der barrel. With it. an aireooled engine can pro- s attached to parate 
bly greater horsepower. part. Thus its cooling eflicieney was only partly 
so hininiean intent oakeereiath ‘Mt Fairchild's ” Al-Fin™ process, 
Nations? It m it is ‘possible ala 
planes can now have one or a comb with the re off 
several new advantages: they ean carry much fa 
homb loads: rior; or more or steel 
Th 
ylinder Ra 
past year have incorpo 


ame 


he full story of how it works is technical, in- development, 
yolved,and shrouded with But briefly and An another ‘ekanigleiof tho. 
non-technical language, this much can be told: poy.” this latest product of Faire 


ou see surroundi lin takes its pla 
minum, & achieveme 


ng the notable aviati 


U.S. WAR BONDS AND STAMPS 


ac FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 
ol Divi ton, N.C. # Duramold Division, New York,NY. 


Ronger Aircralt Engines Division, Fa 


town, Ma, 
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LINCIIPS 


bel Grasshopper 


{| AVIATION NEWS AND Gossip ]} 


Due to the washing out of the War Traini 


Service Program by the Civil Aeronautics Board, 


some hundreds of primary trainers of the per- 
sonal plane variety will probably be available 
for private ownership. Like the good Marines 
“They've done th nd they're ready to 
do it again.” Having established a fine perform- 
ance record while in Air Corps use they can still 

dependable flying. Until the 
when you can get that post-war Aeronca, 
these jobs will help to “Keep you flying.” 

~*~ * * 
‘Take a twelve ton h trip arm... 
and bang! goes production schedule, 
Stir in some hectic phone calls to six different 
states...then start sweating at the promise of 
two weeks delivery. Add one resourceful pilot 
and Abel Grasshopper (an L-3 to you) ...results 
t two days and nights...and back to work 
s the big press. Another defeat for the Axis. 
Such situations become incidents here at the 
home of “First and Finest.” 
* ke 

“Ding How” say the clever Chinese when they 
wish to pay top tribute to man or deed..."Din; 
How” say we to Chinese pilot Captain Yuan Hi 
who recently visited Acronca 
eaves behind him”. 

id fellowship, and good flying, 
There are so many trainees 
from the land of the Chiang Ki 
Chinese pilots are no longer a novelty, b 
descendant of the Mandarins is indeed 
among men, “Ding to Captain Yuan Ho, 
four socainee for Pilot of the Monih. 


“ rRanstaton 


Fomed News Commentotor 


Don't relax . 
the War. 


Only light airer 
company to rec 
Army and Ne 


ERONCA 
FIRST Framlggoe FINEST 


MIDDLETOWN, OHIO 
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Dark Days Ahead 
for the Axis 


Tat a boy inventor and specialize in booby 
traps and other devices to terrorize the 
enemy. I have already sent 10 ideas for war 
machines to the National Inventors Council 
and intend to send 
many more. Among 
my inventions are « 
gas cartridge for 
smoking out enemy 
troops when they are 
trapped in caves, 
closed houses, or 
armored cars; a 
handle that can be 
attached to a bayo- 
net to convert it into 
a handy death-deal- 
ing knife; and a 
“booby” shell that 
can be left behind by 
retreating American soldiers for use by the 
enemy. When fired, the shell will explode in 
the gun and splatter the gun crew all over 
the place. (P.S, When I get into the Army 
Engineers, it will be a black day for the 
Axis.)—S. H., New York, N. ¥. 


Who’s Who in the 
P. S. M. Zoo 


Witte plucking at the coverlet during a 
long period of sleeplessness last night, I be- 
gan to wonder how a monkey wrench got 
its name. Other names for mechanical things 
were easier to dope out, as, for instance, 
dovetail, gooseneck, lathe dog, catwalk, bull 
gear, rattail, and sawhorse. Falling asleep, I 
dreamed that I had established the Popular 
Science Zoological park and had entered 
specimens of all these mechanical animals. 
I wonder if other readers can nominate 
eligibles for the P. S. M. Zoo.—E. F. A, New 
York, N. ¥. 


P. S. M. Will Be Waiting 
When He Comes Home 


YES SIR, THIS 15, A 
KID's WAR! 


My HUssaNo is in the Army and has been 
overseas for nearly 18 months. Each month 
Tread the articles in P.S.M. and then tell him 
about them in my letters. Perhaps it is only 
natural that I am mostly interested in the 
Home and Workshop section of your maga- 
zine. I am keeping each issue for my hus- 
band—Mrs. C. E, L., Chambersburg, Pa. 
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What good is a *10.00 raise 
... if it then costs you 12.00 more to live? 


URE WE ALL want a raise... but raises 
today are bad medicine. And here's why... 
Suppose you do get a raise. . . and a lot of 
others get one, too. What happens? The cost 
of manufacturing goes up. Naturally your 
boss has to add thi i 
price he asks the retailer. And the retailer, in 
turn, raises his price to the consumer . . . 
that’s YOU. 

So what good is a raise if your living costs 
go up even faster? 

Of course, it’s hard to give up the luxuries 
of life... and even harder to give up some of 
the necessities. But this is War! And when 
you think of the sacrifices our fighting men 
are making . .. many of them giving up their 
lives for us . . . no sacrifice we can make 
should be too great. 

So... start doing theseseven thingsnow... 
1. Buy only what you need. Take care of 

what you have. 


2, Don't try to profit from the war. Don't ask 
more than you absolutely must for what 
you have to sell, 

3. Pay ne mere than ceiling prices, Buy ra- 
tioned goods only by exchanging stamps. 

4, Pay taxes willingly. 

5. Pay off your old debt 

6. If you haven't a saving 
If you have an account, put money in tt 
—tegularly. Put money urance, 
too. 

7. Buy ond hold Wer Bonds, Don't stop at 
10%. Remember—Hitlerstopsatnothing! 


all of them. 
eccount, start one. 


A United States Wor message prepared by the War Advertising Council; approved by the Office af Wor Information, 
and contributed by the Magazine Publishers of America. 
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WHAT'S IN A NAME? 


CHARLES 
means “of great strength” 


ANN 
“prece” 


You'll be surprised at the meanings of 

some of your friends’ names. Have fun 

looking them up in “WHAT'S IN A 

— the new cartoon ~illustrated 

t everybody's talking about. 

The Ethyl Corporation would like, to 

send you this fascinating booklet free be- 

cause we think it will help you to Temem- 

ber our name and what it means: 
“ETHYL isa trade mark name. Itstands 

for antiknoek fluid made only by 

the Ethyl Corporation, Oil com- 

panies put Ethyl fluid into gaso- 

line to prevent knocking.” 


FREE oion-1ss 


AND WOMEN’S NAMES. 
JUST SEND COUPON—NO 
MONEY—NO OBLIGA. 
THON OF ANY SORT. 


Se 

| “WHAT'S IN ANAME?™ 

| Dept. HAR, Box 58, New York §, N. 
Please send me a free copy of “What 


a 


How to forecast weather! 
Everybody's 


A PICTURE BOOK 4y Joseph Gaer 
Mlustrated from 68 Photos 


Short text and dramatic pictures make clear the fasci 
Rating subject of weather and the work of the U. 
Weather Bureau. A Stotes Book 


‘At your bookseller ar directly from 


|. B. LIPPINCOTT COMPANY, 


East Washington Square Philadelpbis 3 


22 Buy War Savings Bonds and Stamps Regularly. 


Forecasting the Weather 
with a Pot of Potatoes 


We uve approximately the same amount 
of potatoes for supper every day. The pota- 
toes are cooked in the same aluminum ket- 
tle with the same 
amount of water. 
The kettle has a cov- 
er, around the edge 
of which steam es- 
capes. Now on humid 
days less steam es- 
capes than ordinari- 
ly—due, undoubtedly, 
to the high degree of 
moisture in the air. 
Yet whenever the 
potatoes “boll dry,” 
it invariably hap- 
pens that we have 
rain that night or 
the next day. T would like an explanation for 
this unfailing phenomenon.—W. B,, Grand 
Rapids, Mich. 


They Can Give a Whale 
a Hot-Foot 


MY POTATOES AREN'T 
BOILING YET, AND 


ul 


ON race 98 of the January issue I noticed 
a drawing of a diver using a cutting torch 
under water. Is this really possible? I should 
think the water would quickly douse the 
flame.—S. P., Wisconsin Rapids, Wis. 


It’s really possible, 8.P. A diver’s torch 
uses the intense heat of hydrogen burning in 
oxygen, each gas being supplied by an in- 
dividual hose. A third hose furnishes the 
uir that forms a protective bubble around 
the flame-—Kd. 


Between Complaints 
He Joined the Army - 


I tuInk that problems or questions that 
you publish should be answered in the same 
issue or in the issue immediately following. 
Talso think that where you give a solution to 
a problem you should explain the method by 
which a solution is arrived at. Incidentally, 
the reason that this letter was so long in 
coming to you is that between the time I 
began it and the time I finished it I joined 
the Army. T am now in the Army's Special- 
ized Training Reserve and am stationed at 
the University of Connecticut—D. M. R., 
Storrs, Conn. 
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Ohne metropolitan Sanday newspaper recently 
carried 71 different advertisements for account- 
ing men and women, ranging all the way from 
Assistant Bookkeeper to Comptroller. 

That is not exceptional—it is fairly typical of 
the calls everywhere, both from government 
and business. And accounting is very necessary 
to our war effort. The efficient bookkeeper and 
accountant serve for Victory while profiting 
personally 

If you are interested in knowing about these 
opportunities and whether you can qualify for 
them, ask for our free 48-page booklet, ‘“‘Ac- 
countancy, the Profession that Pays.” It dis- 
cusses this field in detail and tells also of our 
spare-time training for these various jobs. 


ey LASALLE extension university 
A Correspondence Institution 


Dept. $83-H Chicago 
Please send me your free booklet and tell me about your home study 
training courses for bookkeeping and accountancy 


Nome. 


Present Position... 


Address 
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10N pr 
ou ORD 


Nothin< 
REEBoow 


HOW TO PROTECT, FINANCE 
and SELL YOUR INVENTION 


(Qur FREE BOOK and other literature available to our 
details on Bow to Trendy ® 


market 
‘Gulck revenue if your invention 1s 
‘thie ‘with prone possibilities. 


THE FIRST STEP 


‘The Ast step in getting your invention ready for mar- 
is't9 make a-dated record of {t om our "in 
Record Form. ‘this Form properly Aled out a 
Revsnd, will be invaluable to you fater {a extal 
the date of Your invention should need tor such evi 
nce arise. We will be gind to send You our “inven 
tlon Record” aad have it witnessed ip this office when 
yoreturn i with diacion 
ice costs you nothing —s 
record aa the originator of Your device, 


Protect Your Invent 
We have many letters in our files trom, 
fon Today's demand for new devices 

smergency needs 
Ue Patent. By acting 
iting 


Bromplly vow may Drevent Anois Inventar 


head of you at the Patent Office here in Washington, 
‘The first step is to make a sketch and description ot 
Your Invention on our “Invention Record ie wit 
essed and mail lt tous, We will then make a Search 
Of the U. S, Patent Oflce files to ascertain whether. 
San get patent protection for you. This Is a step 903 
should make NOW-before another steps 
head of you and walks away with « pater 


q 
0 ' 
heme 


PATENT ATTORNEYS 
Washington 5, D. C. 


NAME a 


ADDRESS. 


STATE. 


crry. ‘ 
im Write or Print Nome Clearly Mmm 
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. «» and the errors it prevents!” 


BUSINESS men, seer , editors, and stu= 
dents rely upon Webster's Collegiate because 
it defines all the words most commonly used. 
Based on and abridged from WensTER’s New IN- 
‘TERNATIONAL DICTIONARY, Second Edition—"Tho 
Supreme Authority,” and edited with the samo 


careful scholarship. 1,300 pages; 110,000 entri 


$4.00 to $8.75, depending on choice of binding 


YOU MAY HAVE TO WAIT FOR YOUR COPY 
of Wensrex's CouLeaiare. Paper rationing, plus ex- 
Ceptionally heavy government needs, plus an unprece- 
dented public demand, make it impossible to supply. 
everyone promptly. Your bookseller will do his best 
to provide your copy with the least del 


G. & C. MERRIAM CO., Springfield 2, Ma: 


WEBSTER’S COLLEGIATE 


A Merriam-Webster 


Get In at the Start—and Grow 


Plastics is a new industry which the nation’s war 
needs is foreing to quick maturity. Alrendy Plate 
tics are indispensable in, practienly every. branch 
Of the, Service—Airerafe, ‘Ordnance, Chemical, 
Marine, Sisnal Corps, ete. Opportunities? Neatly 

©) everything, from homes tp clothing, from gadgets 
fo‘tools, will be affected by" Plast 


"| Spare Time Training Now Ready 


The time to get started is now. You ean prepare 

at home, in Your spare time, to take your place 

in an infant industry that even now is leaping 

into prominence. A new, practical trai 

is now ready to help you realize your 
|) and build your future security. Act now. 

delay. Mail this coupon today. 


Don't 


‘pectat teatning tn 
‘No obligation ‘en ty 


iit 
checked below 


Name. 


Address 


START YOUR OWN 


HIGH SCHOOL { 


Can you expect to advance in any trade, business, or profession 


without a high school education—or its equivalent? 

Not to the full extent of your abilities. Progress beyond a certain 
point is 
of such education is becoming an even larger handicap as we move 


towards the postwar world, 


impossible when fundamental training is inadequate. And lack 


Whatever your age, however you're situated, it isn't necessary to 
struggle under that handicap. By 
tional Correspondence Schools, you can start your own high school 


clling with the famous Interna- 


in your own home. 
1. C. S. High School Courses feature individual instruction. You're 


in a class by yourself—study in your spare time—acquire a high school 


education at astonishingly low cost. Texts are authoritative . . . progress 


is rapid . . . advantages are proved by thousands of successful graduates. 


Mail this coupon as they did! 


SPECIAL TUITION RATES 
FOR MEMBERS OF 
THE ARMED FORCES 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7679-K, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course before which T have marke 
CHIGH scHooL 

‘Air Conditioning Schools 


Business and 
Academie Schools 


O Diesel Engiom 0 Gar Engines 
Mechanical Schools 


‘Steam Engineering Schools 
Botiermatiea 


5 Architecture ‘ 
6 Beidee and Building Foreman  Founiey Work 
1 Bridge Engineering 5 Heat Treatment of Meta 


5 Ponta Che 
© Satenmnanshio 


SB Surveving and Mapoing cet Metal Worker 


Namen M96 Home Aree. 
cit 


Bat Prevent Position. Howrn 
Canadian residents send coupon to International Correspondence Bchosls Canedian. Li4,. Montreal, Canada 
‘Britian rewidente send coupon to 10.8, 41 Ringnvay, Londen WF. 2. Fnolend 
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Now YOU Can Lick Any 


AUTO 
REPAIR JOB! 


IN LESS TIME WITH LESS WORK. 


GooD 
=> EYESIGHT 


ou like to, throw 
omen and children 


‘color blindness and astigmatism. 


Get Better Eyesight—Without Glasses 
iow you can get the entire system. pro- 
Bye, Testing “hit, with charts ta"szow SAVE YOUR EYES 


kis improverient., if your book store 


doug Rot have Wf, send one dollar Dells. > 
Sty Pyee are ed. Order today. 
| UBLISHING Co. 
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ernst freedoms freedom from ignortnee, Oppreasion pe 

Buin: At'wan conceived ent. lath 196) {wil be 

th 1983" This 

LEMURIA THE 
Story of Inrael restored. Send one dine wi 
The mont “unusual message 


ra a a 


70) 


F E: 
4 sro 


fy 
8 with A 
et van ee 


T EARN MONEY Fortnars 
Ne previous tig otal 


sary. Unique Stuart System 
bby mail, in 11 simple, easy-t 


a 


sone, 16 make excellent charcoal and oll 

enessen, ‘Detailed. guldance for your 

STYAMT, vers step. Send for free book. todo. 

TEE "Monument Circle, Room 285, Indianapolis 9, Ind. 
ipleace send tne iree book and Ouline of iestons. 
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HUGE POST-WAR MARKET 
OR FM: ‘SETS ENVISIONES 


ca AY USE FOR ¥. mi 


g, ELECTRONICS 


° v4 Hae Ace : 
ee. RADIO 
Ae AWMITIE ELECTRONICS DeFOREST’S 


gmt? B-C’’ WAY 
at Home 


BILLION 


upltale 


You “LEARN-BY-DOING” ce WELL- ILLUSTRATED 
tu 


: shen LEAF peas ong 


La ¥ at Home with Practical Equipment 


lome Movies Hal You 
Learn FASTER. EASIER 


Send for FREE BOOK & 
SUPPLEMENT TODAY! 
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DRAW forMONEY 
Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHI 


Traleed Artists Are Cepeble of Earning 
$30-$50-$75 A WEEK 


MEN="16050 


HERES THE QUICK WAY TO AN 
ESSENTIAL JOB-A GOOD FUTURE 


wi 


WASHINGTON SCHOOL OF ART 
‘Stadlo138K, 1115-15thSt,, 1.W., Washlngton5,0.C, 


ovneatororsyceneewors.cre] | What Every Mason Wants 


We have Important 
| Blue Lodge, CI 


(OUR RITUALS ARE. USED THE WortD OovER 
Send for free catalog of books lef 
Bellows. Knights of Bythias, Knig 


i 
. Box 796, SMA Chict y 


PLASTICS Se z 


lore: Wante 


See Ee Biccwee orameamene SPOHTEIG, >i) 288M. Clark 8, Dep 


DESIGNERS, ENGINEERS 


* e 
DRAFTISMEN, METALSMITHS— Design FOR 
NEW_100 clear and concise weld 
i” ARC WELDING 
Every sea ciently, Ml wil! seve you many times its cost on your 
ply, 1 you are interested in next redesign projects. Order now, $350 
Bal Toners Seweeey o a ‘ane 
ries tees Four wes 


Tike ‘it, $3:50 Posipaid, 5 devs 
approval, 


HOBART any 


OM FA ‘ = 
BROTHERS "ater ‘ Co, Bor P-54, Toy, Ohio 
"One of the Worlds 


23 
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FREE TRIAL IN YOUR OWN HOME 


Used by Army, Navy, Other Government 
Depts., 200 Schools and Industrial Firms. 


DO ANY JOB.. 
ZASIER.. QUICKER 


7 BAKE MORE MONEY ES a FIELDS + 


Got ready to meet keene 
Get Into one of thene big 


el. You 
Jobs, or a business of your own, Th 


mein pea ae . 
is pour COLDEN OPPORTUNITY: Lead= 


SEND NO MONEY 


Select the Books 
YOU Need Now! 
We Ship C.0.D. 


Anywhere in 
gad Will Refund 
Amount Pa 
Not Satisfactory, 


HELPS FOR 
BIGGER PAY Ly _ 
AUTO BODY AND ~ World's Greatest 
FENDER REPAIR “ AUTO BOOK 
‘ SSD NEW 20TH EDITION 


New Material on Trans~ 
missions, Trucks, Trac~ 


| tors, Diesels, Aircraft 


New Printing Now Ready 
Almost 1000 Pages 
408 Pictures—17 Dia- 
grams in Colors Makes 
All Refrigerator Service 
Maintenance, Repairs 
Simple as A. B.C. 


Une THE 800K OF THE HoUR 


and Auto Engin 


Over a ait 


The Far DYKE’: 
Me weptiemer erate pee RGA SE 


‘will pay big for competent 
be. needed ‘more ‘and 


antee, Price 85.00, 


HELPFUL BOOKS 


MODERN WELDING PRACTICE 


so fier oe war. Gee Hgemtanee accomenaies order we will pay ail porte charges 
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Aviation Career 
of Tomorrow 
Start It at SPARTAN Now! 


SPARTAN'S superior specialized training can make 


you a top-notch aviation technician, ready for a life: 

Yime® eafeer in the 

reat, ‘post-war’ “Air ~ 
i 


Pilot in the 


FLIGHT” 
ing” planes 
tee: aiciiled instructors 
‘now ‘Hiying on 

every. continent 
SPARTAN offers you a: 
{ages obtainable nt no other school 
ofits kind. $2,000,000 in buildings 
and latest equipment, ‘Gov't Approved: 
{ndustry recognized. | Outstanding Ca- 
Foor Courses = Individualized. instruc 
Hon and” practical, experience aa. vos 
tain Yor Eommercial or Alrine, Pilot 

Instructor, 
tenance 
Hons, Weatt 
Technician. “WRIT! 
fiving full detalls. 
eation. Next semester starts July 9rd, 
CAPTAIN” MAXWELL aLfouR, 


SPARTAN| 


SCHOOL of AERONAUTICS and 
COLLEGE of AERONAUTICAL ENGINEERING 


Learn this 
Profitable 


Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds of mon and women between 18 and 0 make $10 to 8 
ie day, giving #clemtife Rove 

treatment ‘demand 

fortum ‘ater earn 


ont" doxto 


Inoney*from "home: eatmenta aie 
teresiing, money-making protersion 
i 


Your Di 
be completed’ tn to. 4. months 
white they learn, ‘Begin your treining at once. 4 


Anatomy Charts & Booklet FREE 


THe COLLEGE OF SWEDISH MASSAGE 
Dent. £70, "100 East Ohio St Chitas Ty tine 

me FREE. and postpald, Anatouy Charts, 92-pace 
ask ahd oatlete Uetiiy en" Huse Tratains 


Address a 


chs. State 
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MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


FREE 32-page booklet tells all 

bout, thin absorting hobby 

Skitiea “tradesmen, ‘business and 

professional men. Jourselt 
of aatlafactlo 


AN performs 


bookiet 


MODEL RAILROADER MAGAZINE 
DEPT. N MILWAUKEE 3, WISCONSIN 


divisions, 
. Start 


New York 1, HY. 


WANTa permanent busi- 
ets profession of Your 
‘own? Then become a foot 
correetioniat. Earnings. of 
men and ‘women inthis 


ireatiy "needed profession. 


Stephearon Syrtem of Foot Correction, 62 Back Bay, Boston, Mass, 


A DANGER SIGNAL 
Often associated with Hardening of the Arte 
2 Stroke. Paralysis, Heart Troubig, Kidney Disease, 
Snd ‘other grave complications. ‘Resultful treat 
methods of the Bail Clinic have proven dependable 
for neatly a quarter of a century, Send for FREE 
Blood Pressure Book today. No obligation 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


JOKE BOOKS 43%; 


ADULTS 


et of six 
ment‘o VE 


TREASURE NOVELTY CO. 
72-5th Ave., Dept. 1408, N. ¥. 11, N. ¥. 


POPULAR SCIENCE 


T SOMETIMES seems that way, but plastics are not ex- 

pected to replace older materials in all industry. Instead, 
these synthetic products will be used where their specific properties 
give them an advantage in the final product. 


‘The possibilities of increased sales from the correct use of plastics can- 
not be overlooked, but these possibilities will be realized only through 
a knowledge of the properties of each material—its limitations as well 
as its advantages—its physical makeup and record in service. 


Plastics Institute offersa comprehensive, up-to-date source of informa- 
tion through its Home Study Course in plastics . .. composed of forty- 
four lesson assignments, complete with detailed, modern illustrations 
and samples of plastic materials. 


For complete information, mail the coupon for your copy of the FREE 
booklet, the "World of Plastics.” It tells you about plastics in war and 
peace, the Plastics Institute Home Study Course, and the Executive 
Educational Program. 


NDUSTRIES TECHNICAL INSTITUTE 


1220.D Chanin Bldg, 
New York 17 


Zone _.......Stare. 
‘on penny postcard 
= 
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Prayer that Works 


CIENTIFIC prayer is 
both useful and effec- 
tive.And 
yer is a sign 


ment of any 

dertaking. The require- 
re easy and 

simple but these re- 


| quiren ust be 
met earnestly and sin- 
cerely. 


We ‘cannot blame 
God if our prayers go 
unanswered. God Is 
willing to give us 


Send for This 
FREE BOOK  Yiitever we feed but 
we must be receptive 


and do our part. A Bible statement reads: “Ye ask, and 
receive not, because ye ask amiss. 

In cases ‘where your own prayers not have been 
favorably answered, you can usually trace the dificulty 
either to lack of faith or a wrong motive. Whatever the 
trouble is, It can be correcte 1 be developed. 
Wrong motives can be di 
motives. 


People often say: 


If only I could BELIEV 

Belief is a quality of thought than can be AC- 
QUIRED by constant practice. Tt is easy to believe 
in something that you ANOI, For example, you have 
no trouble in believing that two and two are four. Tt 
is equally easy to believe in the power of God when 
you KNOW and UNDERSTAND what God is. On- 
tology reveals the real nature of God and explains 
our true relationship to Him. In the san 
ntology reveals the true nature of prayer 
plains how you can deve 

‘The Bible-pri effectiven 
prayer are positive and u able. Jesus 
“Ask, and it shall be given you; seek, and ye shall 
find; knock, and it shall be opened unto you.” 


Solve Your Problems Scientifically 
ONTOLOGY Points Out The Way 
The mighty force of prayer and how to apply divine 
power in solving human problems are explained in my 
new 24-page book on Ontology. I will mail you a FREE. 
copy of this unusual and interesting book if you will 
send me your name and address. Please use the coupon 


ALEXANDER KEENE, Dept. D-5, Sedalia, Missouri 


Ph 
Ontology. I understand that Ta 
any way. 


Name 
Print or Write Plainly 


LEARN AT 
HOME TO 


MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN, 
Be a Taxidermist. Profit and FUN. 


FREE BOOK® With ieee 


NOW absolutely FREE. Write TODAY. 
id Postal TODAY for FREE BOOK. State AGE. 


STOP RADIO STATIC 


‘The ALL WAVE radio filter ts guarante 
help You jet perfect radio reception. liminal 
all hums, clicks, crackles, etc., caused by elec 
ie Fazors, Vacuum cleaners, iotors and other 
electrical appliances. ‘The ALL WAVE is a 
Scientific and compact radio filter that ean be 
sed on any make electric radio, To connect, just put 
VE's “slotted ‘opening “and 
into any wall outlet. 15 DAY FREE TRIAL, Sent ¢.0-D. 
for $1.50 plus postage, Cash orders sent postpaid. Rush 
grier supply, limited. Vogue Eliminator 
Dept cago, Il. 


Pant ae ee 
oot 
Farmar 


‘More Ability: More Prestige: More Money 


DEVELOP 
‘ANEW, 


AAAGIC LIQUID MAKES 


PHOTOS APPEAR 


‘On Scarfs, Ties, Stationery, 


scl later eed 


9% 
sone TRIAL 


TRY OUR SIGHT TESTERS! omelets 

Grace your face with good looking glasses. 
SELECT for yours’ 

fom the macy noes 

foourentalor 

that look best on yoo, 


Wear 
Wanrenitn 
Bedyourmor 


Buy War Savings Bonds and Stamps Regulorly. 


US. EVE-GLASSES CO. 1557 Milwaukee hve.,Dept. 5-42, Chicago 
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‘ The, To Prepare for a BRILLIANT PEACE-TIME CAREER 


AIRCRAFT DRAFTING 


RYAN'S NEW HOME STUDY COURSE CAN TRAIN YOU IN SPARE TIME 


Aviation industry leaders at Ryan have proven with tested methods of instruction 
that they can and will train you thoroughly — yet quickly, in spare time. Courses are 
easy to understand and do not require higher education or special experience, 


Get Into Essential War Work Now With a Peace-Time Future 


. ‘The Aircrafe industry needs Draftsmen and Engineers wow, but more important to 

Complete Aeronautical you, is that they will need chem for years to come, for the Big Tomorrow in Avia- 

Drafting Outfit Ton. Men who today ate shoe clerks, mechanics — men in ordinary routine jobs — 

At No Extra Cost! Will be important figures in the aircrafe plants tomorrow. Why not prepare your- 
alto giie Gun! , it Sey nor brake 

Keon ateecae WHAT TO DO 


Send for Free book entitled "NEW HORIZONS OF 


Lindbergh Field, San Diego, California 
Gentlemen: 

Please send me your FREE 2t-page book, “NEW HORIZONS OF OPPOR- 
TUNITY.” and full Information on RAL, Including cost of training, and 
Job opportunities, 


QUICK WAY [DY 
TO LEARN MUSIC 


— play any instrument 


ET A REAL thrill out of music! 


..to go to College? 
--or to enter a Profession? 


or get 


and picture. ¥ 
tion amd move 


‘American School, Dept. H546, Drexel Ave. at S8th St. Chicago37 
Gentlemen: Send me FRE 
ects checked below, 


Ph 
Tike'to play instrument checked below. (Do 
Piane 

Gultar 
Viele 


Namen 


BLreet nnn _ 


Ca 
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HOME TRAINING FOR 


Beginners and old-timers rave over 
this eosy wor-time speed-up 


MACHINESHOP 
TRAINING COURSE 
Total Price $12.50—Easy Terms 


Now for the first time the world 
ihinery Is. concentrated 


~ 


[sts, Quick ‘Training Course for 
beginners ‘who seek ‘Rood pay 
Jobs in Machine Shop Work 


HUNDREDS OF DRAWINGS 
AND TIME SAVING CHARTS: 


‘This train 


How to make a good 
living on a small farm 


‘Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living, pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDE- 
PENDENCE~the all-inclusive book by M. G. Kains, world's 


leading small farm expert—shows you how to select, how 
easily to run your farm successfully. 

This book tells what kind of farm ¢o rent or buy; how to 
choose it; finance it; what and how to plant; choice and care 
bees, 


of livestock, poultry, 


FIVE ACRES 


aot feline | 


of products and by-products 
Every page packed with proved 
ways to make the small farm 
self-supporting—even profita- 


ble, Abundancly_illusteated 
with ‘worksble-plans aed 
‘agrame, Over 00 pages. 
Plan now to get 
away from city wor- 
ries, war shortages, 
igh rents, infla- 
in. Use this book 
as your guide. If 
‘ot satisfied, return 
for full refund, 


2 


PEFENDENGE af S250 postoald, 
Hiepot satiated “1 may fetura 
‘within T'dave for’ full Fefund. 


a neseeeeeee 


Buy Wor Savings Bonds and Stomps Regulerly. 


TRAIN FOR WAR 
—=AND PEACE—} 


Patriotism demands your utmost ability 
now: post-war problems will demand it in 
peace—the same training prepares for both. 
Ask about our spare-time training in Fore- 
manship, Industrial Management, Account- 
ing, Traffic Management, Business Law, 
Bookkeeping, Business Management, Steno- 
typy. Practical, condensed, low in cost. 
Write for FREE 48-page booklet. 

LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 

Dept. 583-R 


I GUARANTEE TO INCREASE YOUR 


VOCABULARY. 


CAM EXTENSION SCHOOL OF LAW 


STAMMERS 


ARTISTS ‘MAKE M MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


‘ART INSTRUCTION, INC, 5144 Art instruction Bide, 
‘Schools, 


7p MECHANICAL DENTISTRY AT HOME ! 


inoeapelis, Minn. 
q 


=f 
MEN: FREE |, 


Prey! (fi 


Know the Technical Art of Tomorrow 


Machine parts and consumer products in 


PLASTICS! 


Up for tomorrow's opportunities for men 
nly82.50  yho know plastics 


explanations and data oo plastie materials, proper- 
‘ood mold 


working 
eaves and 
falsh plastic parts—Kinds of plastics, 
‘le, —practlcal treatment of easentlals of plastle design and pe 


10 DAYS" FREE TRIAL. ead und examine book 


DESIGNERS 


INVENTORS 


at Bie CARTOONS 


EASY...PLEASANT WORKI 
Let CHAS. H. KURN, with 25 years actval expe- 


Complete course 32 


Only $7.50 
HOOL OF CARTOONING 
INDIANAPOUIS 4, INDI 


CAL COLLE 


SERVICE MECHANICS COURSE 


Learn at home—how to start 


REFRIGERATION ee ea 


apltal, No,provious experience soo fool edication 


4, TOU W. Pico, Las Angeles 6, Cal. 


CARTOONING 


MONEY- 
MAKING 


COMBINED WITH 


Practical Mechanies Simplitied 


eae ofr aes 


WILL HELP TO 
SHAPE OUR LIVES 


AFTER VICTORY! 


VICTOR J. EVANS & CO. WILL HELP 
YOU PROTECT YOUR INVENTIONS! 
For nearly a half century, this great firm of Reg- 
istered Patent Attorneys has been helping men 
just like you. They offer advice on just how to 
go about getting a United States Patent... the 
valuable monopoly that gives you “exclusive 
right to make, use or sell” your invention. Pro- 


fessional inventors invariably secure their pa- 
tents through a Registered Patent Attorney 
follow their example . . . 
successful way! 


GET THESE 


ite 


it’s the surest, most. 


NOW is the time! 


When the war (s won and man~ 
Ufacturers ‘push and shove to 
Ret new peacetime products in- 
fo the hands of an cage 

ing public. your invention 
be'more valuable than you ev 
dreamed possible. Use thi 


feoted 


priorty-alme recess” Yo. pre- 
pare and prosecute your patent 
mow #0 it will be ready when 
the’ great day dawns! 


SEND COUPON TODAY! 
VICTOR 


VANS & 


Main omic, 


Bernarr Macfadden, founder and orig- 

inator of Physical Culture M: 

now again on sale in a new format at | 

all newstands. | 
LT 


2 HELP YOU 


SAVE YOUR HAIR! | 


No Magic Tonics—No Cure-All 
Just Plain Common Sense 


Igyou has eglog on, l ot 
Hap Zour elo Bald, Hoste, Geo 

is cnt eas Mec, Ce COS pers 
Pein eco oo eagle te et a 
prraeee ot ea nin, te 28 page nook Sex toe 


Knowledge of the natural bodily functions. 


SEND NO MONEY 
Merely pay the postman $2.00, plus $.15 for postage and 
handling. charges! Or. it you send. your ‘check. of money Or: 
der for's2,00 with the coupon, we will pay postage and 
hhandting charges for you. 


SOLD WITH A MONEY-BACK 
GUARANTEE | 


Macfadden Foundation, Dept. 435 
535 Fifth Avenue, New York 17 N.Y. 


Please send me “Hair Culture". {1 I will pay the postman 


He ee eae ee Tee 
Mio_—_—_—_ : — 
Adress 

City. = 


anteed. Endorved 
Nation Mehoat of 
ilon No talesman, 


an farce se 
er 

| Bek 

Lewis aa 


i, nani 
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Got aHOT idea? 


OR A SWELL GADGET?! 


Let's get tegether—our Engineering and Production 


Staff and oot Uliited Financing will develop and 
promote your bran-dhil for P. W. P., and arrange 
for patent. You are fully protected~Speciaizng in 
Plastics, Electronics, Metal er Wood. Write Today, 


CARTOONS 


ae 
ry LT 
Sa eee eo SESS 


RAYE BURNS SCHOOL, Dept. 8, Bex 1290, CLEVELAND 3, OHIO 


ARMY-NAVY BARGAIN: 
Shot gun nipples, 4 for 

Flintay assorted, 10 for 

Eagle buttons, old style, 6 for 
Cartridge ‘belt, tal, 30 double’ row 
Leather belt black, bar buckle 
Watering bridle. bit and reins, black 
Krag rear aight. Model. 2 

Harness shackles, 2%, x 1 inch, 10 for 
Special cireular showing these'and many other articles mal 
FRANGIS HANNERMAN SONS, 501 Broadway, N.Y. 12 


CHICAGO ILLINOIS. 


IF COMFORT HAS 
BEEN A LUXURY 


“ASTHMA 
RELIEF 


‘A Modern inhalant Method for 
Symptoms of Asthma of Non-Car 
‘and Hay Fever 


Breatheasy 


Money Back Guorantee 
Send for Free Book, Dept. PS 


BREATHEASY DISTRIBUTORS, INC. 
‘OF DELAWARE 
65 Cedar St., Seattle 1, Washington 
CAUTION: Reod Literature Thoroughly and Use 
This or Any Similar Product Only As Directed. 
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Can You Pick Out 
the duplicated 
FINGER PRINTS? 


Try It Now! 


4 fascinating to 
T have taught 
id. profession. 


theres much more, to It than, merely 
Hnger prints, but it is wor dimcult to 


i 
foarn through practical I-A.8,. instruction, 


You can learn at Home! 


Devote part of your spare. time tn 


INSTITUTE 
Dept. 1365, 1920 Sunnyside Ave., Chicago 40, Ill. 


PATENT YOUR IDEAS F 


SEND FOR FREE BOOK =e Ia) j 


MASCOT SLIDE RULE 


iain AMfcatiencdiviston, proportion ives /// 
the square, the a4 x 


to agents and dealers 
MONITOR SLIDE RULE 

ein white Vinvlite. Same sca 

aseat sie Rule. Without cx st 


we Toe. adaition 


TAVELLA SALES CO., 21-F West Broadway. New York 7. 4.¥. 


MAY, 1945 


HERE IS YOUR SUCCESS CHANCE 
BEA 


RADIO-ELECTRONIC 


SPRAYBERRY TRAINS YOU QUICKLY 
FOR WAR AND PEACETIME WORK 


the opportunity of a lifetime. 11's 
Yor a wonderful future in the swiftly 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 


Radio Set Repair and Installation Work 

teal, proved, time tested methods. 1 teach you how 

id repair Electronic Equipment, Soon you'll be qual 

‘of the nation’s Radio. planta 

in 4 ‘Army, Navy, or Matities, 
taining will help Jou ‘win higher rating and better pay 


“Wins Out in Army Test” 


, READ WHAT GRADUATE SAYS! 
y 
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wanoy ADDING MACHINE 


Can Be Carried in Vest Pocket—yet Handles 
Totals up to $99,999.99 


ONLY $950 POSTPAIS 


DRAFTSMEN 
” ries 


ABSOLUTELY ACCURATE 
EOS 


Learn at Home in Sake Time | HES SPEC LY Dent. PSL dk 
eeaves, RADIOZS22 
et ie 4 Pa ae 

fearing. 


alent to 3, years’ college radio work, All expenses low.  Co- 


iipasine rchnicliae 


 liventions Wanted 
Patented or Unpatented 


Inventions, can now be aafel 
capense. if you have s practical, 
*Pseltier Unpatented or patented, write tedayt 


Chartered Institute of American Inventors 


Dept. 3, 631 Pa. Ave. N. 


Al On PERSONAL SERVICE F 
| soma} oom ot yrs Sot, cad 108 aL abe 
sede ras Hee ak 
Halal 5 \EpATENTS/" 


= AND TRADE MARKS |= 
¢C.A.SNOW ECO, | 


Registered Patent Attorneys Since 1875 
Weite far Free Book and “Certitieaion jm 
427 SNOW BUILDING, WASHINGTON 1, D. C. 


FREE BOOK On Colon 


DON'T WAIT UNTIL THE WAR IS OVER! 


Since 1929 Curtias-Wright Technical Institute has been spe- 
‘aliing In moder. progressive training for Aeronautical 
Engineers and Master Aviation Mechanics (no fying 

involved). Prepare now for your Aviation Career. 
BE READY! The opportunities are great today 
‘and will be much greater in lomorrew’s Age of 


Flight. ACTI : 
<URTISS WRIGHT AND ASSOCIATED AILMENTS 
TECHMICAL CY, INSTITUTE 


pm 
GRAND CENTRAL AIR TERMINAL 
CGLENDALE 1, CALIFORNIA. 


‘stomach e today for large 122 
eo Fi McCleary Clinic, H571 
fis Bivd; Hexcelsior Springs, Mo. 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


pS 


‘c welders higher priced, 
s tremendous heat to weld 
is. Not a toy welder that 
rooms, but actually” uses 

coated | rods—atees 

‘nd 3/32". However 

due ‘to ‘Priorities a generous 


ish 


Wessel Cee eees 


nt happen 


Artistic pins, rings and emblems. 
Finest quality. Reasonable prices 
from 55¢ up. Write today. Depl.0, @atdey] 
Metal Arts o., Rochester 5, HY. 


Ser Tan SKINS, ee up FURS 
Bea Tesidermise. Coutl again 


‘The restrictions on the manufacture of 
electrical home appliances has greatly in- 
creased the need for and earnings of skilled 
home appliance repairmen. Always a good 
business, today ELECTRICAL APPLI- 
ANCE REPAIRING is one of the most 
profitable occupations that the average me: 
chanically inclined man can turn to, On 
many types of repairs it is usual for a re- 
pairman to charge on the basis of $5.00 to 
$6.00 an hour! Work as many hours as you 
wish—a home appliance repairman is his 
own boss. Operate from your garage, base- 
ment, vacant store, etc. 


If you are mechanically inclined—ean hold and 
use tools—you money-earning 
pltanee repatrenen is no. barrier— 


or physical hand 
rigerators, vacuun 
range etc, Our 
pie, easy to understand 
e, profusely illustrated with di 
and photography showing you step by at 
troubles to look for and how to repair them, Ex- 
‘a working knowledge of 


welding. mi 
you how ‘to build po 
land how to solicit and 
you, Not a complicated 
honest to goodness course 
by repairmen the country over, Price of co 
is so low that the savings on your own hous 
hold appliance repairs will q 

Prepare NOW for a real future, 


Mail Coupon for 


CHRISTY SUPPLY Co. 
2835 N. Central Ave., Dept. D-1601 

Chicago 34, linois 

Please send me all the facts about America's 
Fastest Growing Industry—Electrical Appliance 
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FARM AIRDROME, From o wet, muddy airfield 


with asphalt roads and runways laid down in the midst of farm 
the P-47's go forth to battle os escorts for bombers. 
One squadron has its headquarters in a 300-year-old farmhouse. 


land, 


At the right is Capt, Walker M. Mahurin, one of 


American aces. When this was written, his score was 20 Nazis 


One of the secrets of our devastating 
raids on Germany is the bomber-escort 
P-47. Here's the 
story of a leader in that epic fight. 


What It Takes 


work of the Republ 


By HICKMAN POWELL 
Photos by HAROLD KULICK 
Popular 


jence War-Front 
ting Team 


HE Thunderbolts had just returned from 

Osnabruck to their airdrome near the 
east coast of England, base of the hottest 
American fighter group in the ETO. 

Rumpled and tense, flushed with combat, 
the boys jostled into their squadron room. 
Manhurin had led the squadron that day, es- 
corting the heavy bombers. It was he who 
made the report, as his comrades loosened 
their flying clothes, grabbed for sandwiches 
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ate 


in England, 


the leading 


to Bea 


Thunderbolt Ace 


and coffee, and relaxed in the rows of chairs 
in front of the big map. 

Lanky almost to the point of stringiness, 
Mahurin gestured easily with his long arms 
to chart the flight across Germany. He was 
calm and matter-of-fact, with only a gleam 
in his eye to hint at anything unusual. 
Course, time over the enemy coast, weather 
—the intelligence officer, Robbie, already 
knew much of what Mahurin had to tell, 
for he had been listening on the RT as the 
P-47 fighters talked through their mission. 
‘The little friends had made rendezvous with 
the big friends right over the airdrome 
which was the target. 

“And was it there you saw the bandits?” 


56A, 


BRIEFING prepares the pi 
over Germany. Here Col, Robert S, Landry, cor 
manding the group, gives his flyers the dope 
on the job in hand—guarding a box of bombers 
‘on part of the long trip into Naziland and back 


HANDY NOTES ore jotted down by Mohurin with o fountain 
pen on his palm. Most pilots use the backs of their hands 
and make fairly copious notes during the briefing process. 
“Bud™ jots down just three critical details: time of start- 
ing engines, course out to the rendezvous, ond course home 


OUT TO THEIR PLANES go the 
foke-off nears, riding to their dispersed aircraft by je 

Sometimes (but not this time) when the P-47's are all ready 
to go, © rocket announces that the mission is called off 


asked Robbie, continuing the interrogation. 
“Uh-huh,” said Mahurin. “So we bounced 
and—we got two. They were FW-190's—I 


thin! 

Whisky almost shouted, sputtering 
through a mouthful of Spam, as he lunged 
forward. “Walker, those were two ME-109's 
that you shot down!” 

A 109 is a much tougher customer than 
@ 190, it seems. Above 20,000 feet, an FW- 
190 is easier to catch and, when hit properly, 
it flies to pieces like a bucket of bolts. 
Whisky was Mahurin’s wing man that day 
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PARACHUTES ore donned 


ground o fiyer, but things ore di 


in @ room dominated by black 


poge 56H). Ifa 
dose of nose drops 
ferent in wartime England 


and was still protecting him. One thing Lt. 
Adam J. Wisniewski would not stand; and 
that was for anyone, even Mahurin himself, 
to detract one iota from the glory of Capt. 
Walker M. Mahurin, one of America’s lead- 
ing aces in the European theater. 

‘This was the day Mahurin got his thir- 
teenth and fourteenth Germans, in a span 
of just over four months. It was the first 
time he had flown in more than three weeks. 
Meanwhile he had been away at the flak 
farm, a wonderful rest home where pilots 
loaf around in slacks and sweaters, play 
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SYNCHRONIZING WATCHES. After listening intently 
to their instructions, the flyers check their Himepi 
the 
ig friends 


stage a 
Then they 


TAKE-OFF, Taxiing out to the runway, the fighters line up and toke off two at o ti 
ment—leader and wing mon—is the basic unit of fighter tactics. Whatever happens, the element must st 
together, wing man covering his leader at all times. If leader is good, wing man gets few chances to shoot 


IN THE AIR. Two two-plane elements make o flight; four flights (16 planes), 2 squadron, On on escort 
mission, the fighters fly high above the box of bombers they ore foster than the big B-17's or B-24's, 
they must fly a zigzag course. This burns up gos fast, ne: G several relays of fighters per mission 


LISTENING IN on the radiotelephone at head- 
quarters, comrades hear the pilots of the 
falking to each other in combat. One of the intel- 
ligence officer's clerks takes down flight record 


badminton, ride horseback, talk to the Red 
Cross girls, and try to forget about the war. 
He had gone to the flak farm after a week 
during which, in two raids on Bremen, he 
knocked down four Messerschmitts. And 
now he had killed two more. Mahurin near- 
ly always takes the enemy in twos and 
threes, 

This day at Osnabruck, just as the first 
box of bombers was turning back, Mahurin 
spotted two Jerries making a large left turn 
at 24,000 feet. He went into a dive, with 
Whisky following 100 yards behind. As they 
swooped, the bandits went into a smail 
cloud, but one came out and Maurin wi 
after him, opening fire with 45 degrees de- 
flection at 500 yards. 

As Mahurin ‘closed in, the enemy con- 
veniently straightened out and headed for 


COMBAT MOVIES also preserve a record of actio. A m 


each Thunderbolt takes 


ures at 64 fromes par second whenever the guns ore fi 
film is being removed from a returned fighter. Projected on a scr 
provide @ slow-motion, blow-by-blow picture of the a 
precise mathematical methods which show when a hit was scored or why the fighter pilot missed 


the bombers. Slig:itly below him, his pur- 
suer could see his belly tank and two rocket 
containers. Firing steadily, Mahurin gave 
his P-47 everything she had. He started 
getting hits at 300 yards. Closing rapidly, 
at 100 yards he hit the belly tank. As the 
enemy ship blew up, Mahurin flew at seven 
miles a minute through the debris and 
flames. 

Mahurin turned left and was surprised 
to find the other bandit near him, heading 
for the bombers. He started in pursuit, but 
the bandit spotted him, fled upward directly 
into the sun. Mahurin followed, straight 
into the blinding glare, which blanked out 
the reticule of light in his deflection sight. 
He started firing blindly into the sun, then 
saw smoke and fired at the smoke. Suddenly 
the enemy came into view, all in flames, 
turning over to dive to his destruction. 

It’s small wonder that the boy was not 
quite certain about all details. As a matter 
of fact, he says that when he gets in an en- 
gagement he doesn't think. For months he 
trained, judging angles, memorizing for- 
mulas for speed, range, and degrees of de- 
flection, just as though they were multipli- 
cation tables or five-finger piano exercises. In 
action these things become second nature, 

Probably everybody by this time has 
heard about Walker Mahurin and his record 
of kills. This article is an attempt to get 
at some of the details of how he fights with 
a P-47, a Republic Thunderbolt, and some 
of the reasons why he is so good. It is the 
fruit of several long talks with the flyer 
himself and with the men who fly with him. 
‘Though he has been showered with decora- 
tions and been to tea with the Royal Family, 
only time will tell what rank he will hold 
among the war's heroes; but already he was 
a hero to his own gang. 


n-picture camera mounted in the wing of 
At left, below, 

n_(right) at normal speed, they 
. At Fighter Command, they are analyzed by 
is quorry 
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Joe Egan called him Skinny, and wished 
he could get Skinny to relax a few minutes 
between kills. George Hall called him Bud, 
and wished he could get Bud to go on a 
party. Whisky called him Walker, and 
wished he might always fly on Walker's 
wing. 

The Thunderbolts always work in ele- 
ments of two—two elements to a flight, four 
flights to a squadron. The fighters fly above 
the bombers, ready to bounce if they sight 
bandits attacking. But if one flight bounces, 
another flight stays aloft to cover it, ready 
to dive to the rescue if more enemies appear. 
Or if one element bounces, the second ele- 
ment of its flight stays aloft. Always there 
is this teamwork for protection. In a bounce 
the element leader has his wing man close 
behind, to cover him. 

‘The wing man has a thankless job. He 
takes a major part of the risk, gets little 
of the credit. If his leader is as good a gun- 
ner as Mahurin, the wing man hardly even 
gets a chance to shoot. But Whisky would 
rather fly on Walker’s wing, almost, than 
lead a flight himself. 


Early last August Bud Mahurin was tak- 
ing a dim view of himself. He was browned 
off, discouraged, almost resigned to being 
a failure, 

One of our first Thunderbolt pilots, he 
came to England last spring with the first 
P-47 group, three squadrons which later 
were to gain fame under command of Col. 
Hubert Zemke. Right from the start he was 
a flight leader, with opportunity to show his 
stuff. But nothing seemed to go well. 

On his very first bounce, Bud felt he had 
made a fool of himself. Spying five FW- 
190's far below, he led his whole flight down. 
He didn't know enough about high-altitude 
flying yet; and rushing ahead of his three 
followers, he got going too fast. Just as he 
was about to attack, he hit compressibility. 
It banged him like a club. 

(In the P-47 and P-38, aircraft have at- 
tained the ability to equal or surpass the 
speed of sound. This is especially true in the 
chill atmosphere of high altitude, for the 
speed of sound varies with temperature: at 
59 degrees F., it is 760 miles per hour; at 
50 degrees below zero, it is only 683 m.p.h. 
At the speed of sound, the behavior of air 
against an aircraft wing suddenly changes. 
Instead of flowing over the airfoil, it piles 
up in front of it. The aircraft is buffeted, it 
stalls, its tail surfaces are blanked out in 
unstable air. Even before sonic speed is 
reached, local compressibility conditions de- 
velop over rivet heads and between struts, 
jolting the plane.) 
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HOMECOMING. Their job done, the Thunderbolts 
return. Jeeps, ambulance, and fire wagon are out 
on the field to welcome them and take care of any 
emergencies that may arise as damaged planes land 


BACK TO EARTH, the pilot olights ond turns 
the plone over to 2 ground-crew man. This ti 
the belly tank hos been brought back: tanks are 
dropped only when necessary for speed in combat 


INTERROGATION by the intelligence officer is 
the first order of business. Whisky (at left) de- 
scribes kill made by Mahurin (holding cup) 


When Mahurin tried to roll out of his dive, 
he stalled and wound up 500 feet below, 
staggering right across the noses of the five 
FW's he had set out to slaughter. They were 
firing on him from 150 yards. One hit his 
right wing, nearly tore it off, threw him 
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GUNNERY PRACTICE helps fill the time between missions and sharpen shooting eyes. At left, above, Mahi 


(seated . Aiming at © scale-model FW-190, he calculates the proper lead, 
Whisky then ins nose of the model: o target on the rod shows where the sight 
should have be: i ight) iso stondord deflection sight attached to plane controls 


from a vertical bank on the left to a verti- 
cal bank on the right. 

Somehow he got away and hightailed for 
home, feeling very sheepish. Still, he had 
learned a lesson. A 7,000-foot dive was not 
80 good. A good pass was about 2,000 feet, 
from up-sun. Then you had control of what 
you were doing. 

Bud's next seven sorties were not en- 
couraging. Then, early in August, he got 
tangled up one day with the tail of a Lib- 
erator while flying over England, damaging 
his aircraft so badly that he had to take to 
his parachute 

What made it worse was that his group 
at this moment was starting to get hot. 
These three squadrons, which wound up the 
year with a total of more than 160 verified 
kills, did not destroy many Germans at 


BREAKING IN men is onother between-times job. 
Here Mahurin, like a football coach, is using a black- first. They made sweeps and patrols over 
board to show some newcomers the group's bottle tactics the Continent. Sometimes they escorted 


GUNS get o thorough going-over between missions. At left, below, one of the eight .50-calibers is being loaded 
through a hatch in the wing top. At regular intervals, the guns must be bore-sighted as a check on accuracy. A 
crane lifts the plane to flying position (right) so that targets con be lined up by eye through the barrels 


BELLY TANKS are reloaded and char: 
to moke them work at high altitude. Notice the six 
black crosses on the nose of this plane; each stands 
for an enemy shot down. Some pilots prefer swastikas 


bombers. They got familiar with their new 
aircraft's behavior in combat, got the feel 
of the air five miles above Europe. Then 
suddenly they gained confidence, and with 
confidence came aggressiveness. 

New equipment gave another boost. 
‘The belly tank, pressurized to work at high 
altitude, adding as much as 200 gallons 
to fuel capacity, came into use at the end 
of July. Before Jerry had discovered the 
increased range of the Thunderbolt, he 
had been surprised and slaughtered three 
times. 

Tt was on one of these raids, August 17, 
that Mahurin clicked. This was the first raid 
on Schweinfurt, the same day as the more 
famous Regensburg show. That day Mahurin 
had his first victory—a double kill. This 
was the first of several times he saved the 
life of his wing man, George Hall. It was 
also the first occasion on which he demon- 


GROUND CREW goes o1 
mon don't get mentioned in dispatch 
ful, painstaking work plays © big port in air combat 


ENGINES come in for attention, too, Here cowling 
has been removed from the 2,000-horsepower Pratt & 
Whitney Double Wosp by ground men. The scoops 
seen beneath the engine capture air to cool off the oil 


SHINING UP. Staff Sgt. John E, Barnes, of Fostoria, 
19 Bud Mohur 
bow grease on the surface of an 


levator 


VACUUM-CLEANING romoves mud tracked into the 
cockpit. In a plone thot often flies upside down, mud 
on the floor may fall right in the pilot's face 


strated a quality which his comrades believe 
accounts for much of his success: an ability 
to see more than anyone else. 

In the vast, three-dimensional spaces of 
the upper atmosphere, filled with hundreds 
of aircraft, they say Mahurin has an un- 
canny ability to size things up quickly, see 
and understand what is going on, and decide 
instantly what to do. This is especially im- 
portant in a Thunderbolt. This heavy, high- 
powered teardrop is a hit-and-run ship. The 
pilot has to call his shots, engage the enemy 
suddenly and surely, then break off and get 
back to altitude. 

At this point we had better orient our- 
selves in the upper atmosphere. A box of 
Fortresses, flying to bomb Germany, com- 
prises one wing—that is, three groups of 18 
bombers, three squadrons to each group. 
‘These bombers are so arranged in three- 
dimensional formation that their guns pro- 
tect each other. 

High above the box fly the escorting 
fighters. Since they are faster than the 
bombers, they almost necessarily fly an S 
course, or frequently orbit, in order not to 
outrun the box. Of course this uses up fuel 
rapidly, and to keep the bombers continual- 
ly under escort it is necessary to have 
fighter groups going out in relays to relieve 
one another along the course. 

‘The bombers sometimes go beyond fighter 
range, and that is where the Nazi planes 
wait for them. That's where they were 
waiting when the belly tanks surprised 
them. One German trick when they find a 
box short of escort is to send swarms of 
fighters on it at two o'clock and ten o'clock, 
coming to the bombers head on, then swing- 
ing around in a big orbit to come in again. 
The bombers can knock down fighters in an 
attack like this, but the fighters get a lot of 
bombers too. 

On this August 17, over Eupen on the way 
to Schweinfurt, as the 
fighters S-ed along 


Over their own territory the Germans use 
20-mm. shells which are self-destructive, so 
that they do not explode on hitting the 
ground, The shell bursts Bud had seen were 
those from FW-190's. As he dived, the FW’s 
emerged from the rear of the bomber for- 
mation and swung right and left in wide 
orbits, to return to the frontal assault. 

Bud bounced hard on the tail of an FW 
turning into the left orbit, and its pilot 
never knew what hit him. (Fighters need 
eyes in the backs of their heads. Those who 
are shot down hardly ever do know what 
happened.) 

Bud pulled out of his pass in a hard, short 
turn, as he always does, and came back in. 
‘There was George Hall, his wing man, hot 
in pursuit of another FW, scoring hits. And 
on George's tail, closing for the kill, was a 
third German. 

Bud roared in on No. 3, blasted him into 
flames. George's quarry (later listed as a 
probable) broke off into a smoking dive, 
and George returned to Walker's wing. All 
of this took less time than reading the para- 
graphs that tell it. Meanwhile, other Thun- 
derbolts, bouncing into the right orbit, had 
slaughtered three more. 

‘Homeward bound that day, Bud Mahurin 
felt very different. He had confidence now. 
‘Training is complex. Deflection shooting is 
all mixed up with theory and formulas about 
range, speed, radii of the circle in your 
sight. But once a man meets and masters 
the real thing, it becomes simple. 

Why, shooting the eight guns of a Thun- 
derboit was just like squirting the garden 
hose. 

mW 


When Bud thinks of shooting as though 
it were like squirting the hose back home 
in Fort Wayne, Ind., his analogy is perhaps 
more apt than that of Joe Foss, who ex- 
plained his score of 
Zeros in the South Pa- 


far above the bomb- 
ers, with all the usual 
hindrances to visibility, 
there was not a Ger- 
man fighter in sight. No 
doubt the Thunderbolts 
weren't visible either, 
since theirs was a sur- 
prise visit. 
Suddenly, down 
among the rear bomb- 
ers in the box, Mahurin 
saw bursts—small shell 
bursts. Abruptly he 
started into a bounce, 
and he was less than 
halfway down when he 
saw that he was right. 
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GOOD LUCK? Here's the story of those 
block cats in the parachute room: One day, 
starting on a mission, the pilots found the 
supposed bad-luck bringer camping on their 
‘chutes. As fast os she was thrown off one, 
she climbed onto another, until they tossed 
her out the door. That day the group brought 
down 22 Nozi planes. So Kitty was urged to 
stoy, ond in time supplied o corps of mascots 


cific by saying it was 
just like shooting ducks. 
The firepower of a 
fighter plane is a stream 
of bullets, a squirt 
spreading into a small 
spraylike pattern. 
Imagine a small boy 
running across the 
grass in a bathing suit. 
With the hose nozzle 
turned to its hardest, 
straightest stream, you 
are trying to squirt 
him. This is deflection 
shooting. Your nozzle 
is the pursuing aircraft. 
(Continued on page 212) 
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Lt. Col, Georg: rs him because he knows so 
much ebout their guns. His 150-mm. howitzer is German, World War | 


EaPOWS ARE His HOBBY... 
awe (7s Hering Us Win THE WAR 


tecti F YOU know the enemy and know your- 
Army's gun detective solves self, you need not fear the result of a 

hundred battles.” This was written 2,500 
secrets of enemy ordnance years ago by the Chinese General Sun Tzu, 
from junked artillery and in his great textbook on war. 

; OWN at Aberdeen Proving Ground in 
shell fragments picked up on Maryland, where the thunder of big 
battlefields . . . Started as a guns, the scream of diving planes, rattle of 
keirik 1 machine-gun fire, rumble of tanks, and pop- 

o collecti enirs. ping of land mines and booby traps give 

rey ng eee visitors the sound effects of an erupting 

B battle front, a soft-spoken, sandy-haired, 

Y bespectacled lieutenant colonel with a 

stocky build and a studious air goes quietly 

ALFRED H. SINKS about one of the most fascinating jobs that 
Photographs by WILLIAM W. MORRIS ever fell to a soldier. 


As far as George Burling Jarrett is con- 
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VWORLD WAR | SOUVENIRS HE COLLECTED FUR FUN . . . 


GERMAN PFALZ D XII fi 
wood after Jarrett helped its ow 
Buck Kennell, of Paramount Studios, 
it, Jarrett had the ne: 


UNIFORM of first lieutenant, Germon or- 
tillery, in World War |, droped on a 
dummy in Jorrett's museum on the Stool 
Pier, Atlontic City, Nearly ten million 
pertons visited the exhibit from 1931-39 


MARNE TAXI of the type in which 
Fronch soldiers rushed to Jofire’s 
support in the first Batle of the 

gh in 1931 
from the driver, but later doubted 
‘ond had it junked 


CAMOUFLAGED German ovfllry 
bite es they appeored in hi 
bition of World War reli 
| Pier. The largs 
aon) ‘a 150-mm. howitzer of 1913; 
the smaller one iso 100-mm. gun of 
1914, both used by the Germans 


cerned, he is only following a lifelong 
He says frankly that for 28 year 
suming interest has been junk. Jarr 


take a blackened, tw hunk 
mentation and tell you ju at ki 
shell it came from. He can tell what 


nt kinds 
alive. And 
who have 


of gun fired the shell give all the as of 

specifi 

he kn at the ener 

where they me can be traced 

year. The jesk Jarrett. occupies 
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as head of the Foreign Matériel Branch of 
the Army's Ordnance Research Center at 
Aberdeen under Col. C. G. Eddy, chief of 
the Center, Out in the war zones, FMB 
maintains a corps of trained scavengers. 
‘They seize upon bits and pieces of dropped 
enemy equipment—anything from a sap- 
per's knife with a new type of grip to a 
self-propelled fieldpiece with a new sighting 
mechanism or a tank tread with a new kind 
of bogie wheels. Jackals of war, they take 
samples of everything. Cartridge cases, am- 
munition feed belts—even buttons, buckles, 
and canteens are tossed into their rucksacks 
or piled on jeeps to be hauled away. All 
these they carefully sort out and classify. 
Each prize is taken apart and flown fast 
express to Jarrett at Aberdeen. There the 
weapons and other pieces of equipment are 
reconstructed, examined, fired, tested. 
Half a dozen technical bureaus, including 
mysterious G-2 and OSS, pounce upon the 


SMALL CLUES SHOW NAZIS 
ARE HAVING TOUGH TIME 


Ao 


How Noti ammunition is deteriorating is 
revealed by the three 105-mm, light fie 
howitzer shell coses, above, picked up 
North Africa, First, bross-ploted 

stead of brass): next, steel alon 
twisted alloy. Thei stee 

now break into large fragments (1 

instead of more deadly, jagged + 


WORLD WAR II—NO HOBBY NOW 


information gathered by the Ordnance De- 
partment’s foreign matériel experts. An- 
alyzed and interpreted, these reports keep 
our Intelligence abreast of the enemy's war 
production. Through a bit of ersatz substi- 
tuted for a metal part, or a clumsy piece of 
workmanship, they show just how much the 
enemy's home front is suffering under our 
relentless pounding from the air. Some- 
times they reveal sabotage among the slave 
labor corralled from occupied countries. 
Again they may tell of some brilliant new 
discovery of German scientists—to be 
passed on immediately as a challenge to our 
own research workers. 

Analysis of the materials contained in 
these bits of enemy equipment often tells 
our bombing squadrons where to strike 
against the enemy's shipping, his railroads, 
his sources of raw-material supply. Not 
only such things as guns, bombs, and shells 
are important. A pair of waterproof pants 
taken from a captured German submarine 
commander in the Mediterranean told our 
Intelligence volumes about recent changes 
in Germany's chemical industry! 

Little known except to the ordnance ex- 
perts, FMB is one of the vital spark plugs 
in ‘our war effort. According to Gen. G. M. 
Barnes, chief of the Technical Division of 
the Ordnance Department, it has saved end- 
less time, countless soldiers’ lives, and un- 
told millions of dollars by giving us an ac- 
curate check on the enemy's firepower and 
a finger on the pulse of his war production. 

But Jarrett is one man whose war job 


meant no sharp break with his peacetime in- 
terests. His hobby has simply grown up 
and gone to war. It has been shaped by the 
organizing genius of General Barnes and 
his staff into one of the most remarkable 
military intelligence organizations in the 
world. 

Back in 1916 Jarrett was too young to 
fight, but he had a 16-year-old boy's natural 
interest in souvenirs of battle. Relics of 
Gettysburg crowded the walls of the Jar- 
retts’ Victorian parlor in Haddonfield, N. J. 
‘They had been left to Jarrett's mother by 
grandfather George C. Burling, who organ- 
ized and led the Sixth New Jersey Volun- 
teers in the War Between the States. So 
General Burling’s red-headed, husky young 
namesake was delighted when he received 
@ package from overseas. Mailed by an 
older neighbor who had left Haddonfield to 
join the French ambulance service, the 
package contained two buttons picked up 
at Verdun. One was from a German uni- 
form, one from a French. 

‘Those two buttons started what in the 
next quarter century became the most com- 
plete collection of the impedimenta of mod- 
ern war. For the next 25 years he never 
stopped collecting, not even when his collec- 
tion included a tank, half a dozen superan- 
nuated airplanes, a French field hospital 
unit complete with X-ray, a Renault mili- 
tary camion, French 75's, German heavy 
field howitzers, and enough uniforms and 
equipment to outfit 20 companies of troops 
in the fashion of all the nations that par- 


ALTHOUGH YOU CAN’T VISIT IT, THE ARMY MAINTAINS ITS 


GAS-OPERATED ANTIAIRCRAFT GUN taken 
from the Japs (ot left). It's @ poor copy of 
the French th although 
naval mount, the 
It is rated only fairly effe 
flying planes. Barrel 
elevation is 75 deg 


‘against low- 
ches long: the 
averse, 360 degrees 


RECONNAISSANCE CAR—ond it's not bad, either, 
This German vehicle, of 1/2 tons, has speed, power, and 
low silhouette. Spore wheels, ‘affixed to the center 
exle, give support on deep-ruited roads. Not armored 


ticipated in World War I. Late in 1939 he 
was still hot on the trail of any prize that 
he had not yet succeeded in capturin; 

had almost persuaded the Swiss Gov 
ment to sell him one of their Schmidt- 
Rubin rifles when the outbreak of war 
stopped all further shipment of arms from 
Europe. 

The quiet old Quaker town of Haddon- 
field, N. J., was inclined to look askance at 
young Jarrett's passion for the instruments 
of death. It was not long before his tro- 
phies filled every available inch on the walls 
of the young collector's bedroom. But the 
older Jarretts took alarm when “Burling’s 
junk’ filled the attic and began to spill over 
into the basement. 

‘The Jarretts were not wealthy, and they 
were of no mind to advance hard-earned 
cash for such a useless-seeming enterprise 
as young Burling’s. But he easily hurdied 
that obstacle. Summers he worked as a 
helper on a delivery truck. So single-pur- 
posed was he that he never learned to smoke 
cigarettes. Every spare bit of cash was 
saved for investment in the growing collec- 
tion of “Burling’s junk”! 

In the summer of 1917-18 he managed to 
find a job in the yard of the New York Ship- 
building Company for the princely sum of 
$30 a week. Every payday, with his week's 
wages burning his pocket, he stopped at a 
certain pawnshop in Camden to look at a 
German army rifle, a Mauser that by some 
quirk of fate had found its way to South 
Jersey, Time after time he examined the 


gun with eager fingers. He has never for- 
gotten the thrill he felt when he had finally 
saved enough money to buy it. 

Nothing ever stopped Jarrett from going 
after any piece of ordnance that he needed 
for his collection, and he rarely failed to get 
it. He lost no time getting in touch with 
anyone, anywhere, who had a bit of ord- 
nance to sell or swap. By using flattery on 
the Italian dictator he persuaded Mussolini 
to give him a whole collection of Austrian 
weapons captured in the last war, He got 
Crown Prince Wilhelm of Germany to con- 
tribute tokens of his own campaigns. Other 
collectors remember him as a shrewd trader 
who drove a smart bargain, but they de- 
clare he was always fair. 

In 1922, after two years of college, Jar- 
rett went to Europe, toured the battlefields, 
collected more choice items, and made 
friends who agreed to try to find still other 
pieces that he wanted. He went to work 
for an importing firm in Philadelphia, and 
the collection prospered. But by 1928 he 
was faced with a serious problem in logis- 
tics. The collection had grown to about 
4,000 pieces. Six tons of “Burling’s junk” 
crowded the eight-room house in Haddon- 
field. Jarrett decided that if the collection 
was to go on growing he would have to find 
some other place to house it. And it was 
becoming a too-expensive luxury. He would 
have to make it pay its own way. 

He solved both problems at one stroke by 
persuading the owners of the Steel Pier at 
Atlantic City to let (Continued on page 200) 


OWN MUSEUM FOR INTENSIVE STUDY OF ENEMY WEAPONS 


JAPANESE LIGHT MACHINE GUN, 6.5-mm. type 9 (1936). It is 
; has bayonet for in-fighting 


905 operated, magarine fed, air cool 


ITALIAN LIGHT MACHINE GUN, Breda 6.5-mm., model 30. Al- 
though rated at 450-500, it fires in combat only 150 rounds © minute 


GERMAN HEAVY MACHINE GUN, 
the all-purpose Solothurn, 7.92-mm. 
M34, Exomining it are Maj. Gen. 
Charles T. Harris, Jr., who commands 
the Aberdeen Proving Ground, and 
Col. C. G, Eddy, chief of the Ord- 
nance Research Center. Jorratt is 
heod of the Foreign Matériel Branch 


'HE beginner who would like to know 
something about clouds and what they 
tell about immediate weather prospects is 
usually discouraged by the jaw-breaking 
names given to them by meteorologists. 
Actually these terms are but simple combi- 
nations of a few basic Latin nouns and 
adjectives. Taking their names from their 
contours, the three main cloud forms are 
cumulus (accumulated, or heaplike), stratus 
(spread out, or extending horizontally), and 
cirrus (having a wispy curl-like formation). 
By combining these names with each other 
or with such qualifying terms as alto (high), 
fracto (broken), nimbus (head), castellatus 
(turretlike), and mammatus (bulbous), the 
beginner can equip himself with a fancy- 
sounding vocabulary adequate to describe 
practically any cloud formation he may find 
in the sky. 

But hanging a fancy title on a cloud isn't 
enough. The trick for the amateur meteor- 
ologist is to recognize clouds as signals of 
approaching weather. Basically, a cloud is 
nothing more than a condensation from a 
warm body of air that either has risen of 
its own accord, or has been violently pushed 
upward, to a cooler level. By its shape and 
movement, however, it reveals a great many 
things about temperature, topography, and 
approaching or receding wind currents. 
Simple cumulus clouds, for instance, which 
are flat at the bottom and mountainlike at 
the top, are signals of good weather, for 
they mean that warm currents have risen 
leisurely in an undisturbed area and have 
then gradually condensed on reaching high 
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“ycondense into o simple cumulus form. When 
thot skyward by on invading cold “front, 
it gathers into @ thunderhead (cumulonim- 

innermost currents continuing up- 
word to form inte an “anvil to 


altitudes. However, cumulo-nimbus, or a 
cloud formation that grows rapidly into a 
thunderhead and mounts to a summit, means 
that warm air has suddenly been tossed sky- 
ward by an invading cold current and that 
the surrounding area is in for a squall. 
Often a few inner currents of the warm, 
riatug air will be shot up to the stratoepbere 
where they will form into icy wisps of 
cirrus, Known as “mares’ tails.” this cirrus 
will push on ahead of the storm and indicate 
its prospective course. 

If you find a high, dull ceiling of milky 
cirrus, the chances are you are seeing the 
vanguard of an approaching body of warm 
air, for unlike an invading cold “front,” 
which burrows under the warm air it dis- 
places, a warm body of air invades by com- 
ing in “over the top.” In other words, its 
front will begin at high cirrus and extend 


Unlike an invading body of cold air whi 
from below in a low speathead that sloy 


of eit comes in with its spearhead held hig 
front" that runs the gomut of formations, usually ending with the rai 
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back and downward to low stratus—the 
latter formation usually being accompanied 
by rain. 

Here, then, are a few of the most common 
ways in which nature signals the type of 
weather she is about to bring you: If on a 
summer day you find small cumulus clouds 
that don't tend to grow larger, you can be 
fairly sure that you are in for some good 
weather. If, however, you find a bank of 
cumulus that seems to be growing and 
building to a summit, you can start look- 
ing for rain, hail, and lightning. If you see 
banks of clouds extending east and west, 
and moving fast high in the sky, you can 
count on a cold snap. If a cloud layer on 
the horizon begins to form into turretlike 
shapes at its top, then you had better start 
looking around for shelter, for you are in 
for some heavy squalls. 
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MAMMOTH PLUGS in the top 
of an oil circuit breaker are a 
part of the switch that guards 
the flow of 230,000 volts of 
electricity into a new war plant 
of the Northwest. Inside the 
tank is a disconnecting device 
that shuts off the power in 
one twentieth of a second when 
a short circuit occurs. More 
than 5,000 gallons of oil quench 
the blue-hot electric arc cre- 
ated when the switch is opened. 
‘The six-foot piles of porcelain 
saucer insulators on the upper 
half of the plugs prevent high- 
voltage electricity from flash- 
ing over between the tank and 
the transmission line. The 
plugs, known as condenser 
bushings, are shown being pre- 
pared for a test at the East 
Pittsburgh works of the West- 
inghouse Electric and Manu- 
facturing Company, where they 
are being made ready for ship- 
ment and installation. 


HOUSING PROBLEM in Arizona 700 years 
ago was solved by Indians in the Canyon del 
Muerto. The Chicago Natural History Mu- 
seum has demonstrated how in a diorama 
model of a cliff dwelling placed in the new 
archaeological hall devoted to American In- 
dian civilization before the coming of the 
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white man—prior to 1492. Archaeological 
evidence indicates that the cave was occu- 
pied by the Indians about 1250 A.D., and 
abandoned some 50 years later on account 
of drought and a military defeat. ‘The corn- 
fields on the canyon floor were reached by a 
zigzag path cut in the cliff. 
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ARC WELDING, with metal applied layer on 
layer, is being used with General Electric 
electrodes to build up railroad car wheels 
worn down by the punishing grind of war 
transportation. Heavily loaded trains are 
resulting in unusual wear and tear on the 
rolling stock, and the difficulty of obtaining 
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replacement parts makes it necessary to 
repair wherever possible. The car wheels, 
after being preheated to 350 degrees Fahren- 
heit with a blowtorch, are built up with a 
bead of metal, after which they are finished 
to their original dimensions and, for prac- 
tical purposes, their original condition. 
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“GUNBOAT GLYPTODONT 
accepts challenge of Battling 
Sabertooth, and kayoes him in 
fourth round.” Thus, three mil- 
lion years ago, some mid-Plio- 
cene sporting editor might 
have headed his blow-by-brow 
description of the fight. These 
pictures by John Conrad Han- 
sen are part of a paleontolog- 
ical exhibit in the Chicago 
Natural History Museum, and 
show a huge tortoise-armadillo 
ably coping with a sneak at- 
tack by a saber-toothed tiger. 
Covered by a shield of bony 
armor, in some places more 
than an inch thick, this glypto- 
dont was further armed with a 
heavy clublike tail capable of 
dealing @ crushing blow to an 
attacker. The largest of these 
animals attained over-all 
lengths of more than 10 feet. 

The first picture of the series 
shows the glyptodont, a strict 
vegetarian, grazing on a bit of 
herbage while the sabertooth 
approaches warily. As the cat 
draws near, the armored mon- 
ster draws in his head and 
bides his time. When the sa- 
bertooth circles around to the 
rear, he gets too close, and the 
heavy spiked tail goes into ac- 
tion, knocking the attacker 
cold. Having thus disposed of 
his enemy, the tortoise-arma- 
dillo continues his interrupted 
meal. Scientifically speaking, 
this armadillo is known as 
Bleutherocercus; the saber- 
tooth as Thylacosmilus. 
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TELEGRAMS IN CHINESE are being 
speeded for wartime communication be- 
tween four of the most important cities of 
China by Telefax apparatus built by the 
Western Union Telegraph Company. 
Previously, the Chinese system of tele- 
graphing has involved using a code num- 
ber for each of the 9,000 characters em- 
ployed in writing. On the receipt of such 
a telegram, it must be decoded by turn- 
ing the numbers back into their corre- 
sponding characters. Such telegrams oc- 
casion delays that hamper the war effort. 
Since the Telefax apparatus electrical- 
ly transmits in facsimile whatever is 
written on paper, there is no loss of time 
in either sending or reading the message. 
At left, a Chinese telegraph employee 
examines a test message. 
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CARPENTER SET of tools is here displayed to show 
axes, sows of several kinds, pinch-point crowbar, adz, mon- 
key wrench, foot rule, clow ham- 
mers, fing pliers, framing chisel, gooseneck wrecking 
bar, and a few small items such os hacksaw blades, metal- 
lic tape rule, chalk, chalk line, and six red and blue crayons 


PIONEER SET includes o 
five-foot crosseut sow, shov- 
picks, machetes, sledge 
hammers, axes, brush hooks, 
blocks, post-hole auger, ond 
@ 12-ton hydraulic jack. 
Brush hooks, seen cros 
at the center of the 
ture, ore used for cutting 
through South Sea jungles 


AUXILIARY SET, shown 
at left, is used in conjunc- 
ion with the Pioneer Set, 
pictured obove. Normally 
it contains 300 feet of 34- 
inch rope, a roll of 16 
gouge wire, 105 pounds of 
nails ranging in size from 
B-penny to 60-penny, and 
30 burlap sandbags. It 

carried by two or four men 


Combat Tools 
FOR ARMY ENGINEERS 


RACTICALLY any kind of job is 

possible to the combat squads of the 
U.S. Army Corps of Engineers equipped 
with their three new portable tool sets 
illustrated here. They include tools for 
building roads, bridges, barracks, and 
airnelds; for digging foxholes, trenches, 
and drainage systems; for stringing 
telephone lines, repairing railroads, and 
erecting camouflage nets and road 
blocks. ‘The engineers are equally pre- 
pared to demolish and wreck, and, if 
need arises, to fight. 

‘The sets emerged from experiments at 
the Engineer School, Fort Belvoir, Va., 
where officers and men of the engineer 
battalions are being trained. Most of 
the tools are familiar to persons having 
knowledge of construction work, but 
some uncommon ones have been added. 
For instance, there is the brush hook, a 
strange-looking tool resembling an an- 
cient weapon. At the end of a wooden 
handle is a sharp curved blade, ideal for 
cutting through jungles such as those 
in New Guinea and the Solomons. 

‘The units of this equipment are known 
as the Pioneer Set, the Auxiliary Set, 
and the Carpenter Set. Two or four 
men are detailed to carry them, depend- 
ing on the distance. Every squad has 
two of the sets, and each platoon carries 
supplementary sets and extra tools. 
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Props Rebuilt 


HIGGINS landing boat has fulfilled its mis- 

sion, Roaring in from the sea, grating to 
@ stop on an inhospitable shore, it has unloaded 
cheering men who form the spearhead of an 
American invasion force. What matter if brutal 
treatment has twisted and torn its propeller, so 
long as the beachhead has been secured? 

But the chances are that this same propeller 
will see combat duty again. In the hands of ex- 
pert craftsmen, an apparently hopeless wreck 
will be restored to its original pitch, built up 
where its bronze has been torn away, and ground 
and polished until it is as good as new. Accom- 
panying photographs show how the exacting 
work is carried out in the New York shop of 
Oluf Mikkelsen, one of the firms whose pro- 
peller-reconditioning facilities are being devoted 
entirely to Government service for the duration. 


In grinding to size, the original thickness and 

cther dimemsions of the propeller are restored. by 
coarse and fine grinding wheels, followed by pre- 
finishing to close measurements on on emery whe: 


hopeless wrecks, damoged by b 
@ beach or through contact with rocks and logs, are renewed by ex- 

ming piece of junk brought in for this 
at right is shown @ similar one that has been reconditioned the 


The bent blades are hommered 
back to the correct angle on 
pitch block,” s0 that they take 
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D An ‘important stop in the process of recondi- 
tioning @ damaged propeller is building up 
fost metal with the oid of oxyacetylene weld- 
ing torch ond bronze welding rod. A slight ex- 
cess of metal is added to allow for grinding 


The like-new appearance of reconditioned 
propellers is accomplished by the use of buff. 
ing ond polishing wheels, which impart to the 


blades their final smooth and mirrorlike finish 


_ Nature Stokes 
the Furnace 


Iceland‘s hot springs will be 
tapped for the heat and power 
to create an arctic paradise. 


By HAROLD O. WHITNALL, Sc.D. 
Colgate University 
FTER the war ends, Iceland is to become 
a garden spot of the world. Utilization 
of its many hot springs will transform a 
region of snow and ice into a chain of large 
hothouses where grapes, melons, tomatoes, 
cucumbers, and other fruits and vegetables 
will grow in abundance. Every Icelander’s 
table will offer products now known only 
through importation, 

It didn't take the American doughboy 
long to learn from the girls there how to do 
washing in hot waters bubbling from the 
earth, or the easy way of brewing a pot of 
tea with steaming water from an outdoor 
Once in a while he had a taste of a 
tomato grown under the glass of a 
small greenhouse. If he was lucky enough 
to spend a week end in one of the better 
homes, apartments, or hotels in Reykjavik, 
the capital, he found his room heated by 
water from scalding springs. 

‘The abundance of these naturally heated 
waters impressed the for looking 
Yankee mind. If a few tomatoes could be 
grown in small hothouses, why couldn't they 
and other products be grown on a large 
scale? And if a few buildings could be 
heated by the waters from hot springs, why 
not an entire city? This cheap and inex- 
haustible source of heat was not being used 
to the extent it should be, especially in a 
cold land whose only fuel is dried turf, bits 
of dwarfed, scraggly trees, and a small 
amount of expensive imported coal. 

American money came in, and this year 
will see the completion of pipe lines which 
will enable all houses in Reykjavik to be 
heated with hot-spring water. American 
inventive genius visualized the building of 
many large hothouses, where luscious fruits 
and vegetables could be raised to vary the 
monotonous diet of potatoes, cabbages, rhu- 
barb, and a few small fruits and berries. 
Already ambitious young Icelanders are in 
the United States studying hothouse horti- 
culture and obtaining estimates on glass and 
other greenhouse materials. 

Iceland is a strange region of ice and fire. 
One eighth of its 40,000 square miles is 
mantled with glaciers, and a much larger 
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area is snowbound for most of the year. 
But beneath the cold surface rocks lies 
thick, hot, molten matter. From time to 
time these subterranean pockets filled with 
melted rock have been squeezed and their 
contents forced upward. Some of this white- 
hot fluid has broken through the surface and 
spread lava over the land through volcanic 
vents, of which there are over 100; some 20 
have been active in modern times. 

Many masses of the melted underground 
rock have never reached the surface, but 
have been checked in their rise and now lie 
buried at no great distance from the surface, 
radiating a tremendous amount of heat into 
the adjacent crust. As water comes into 
contact with this intense buried heat, its 
temperature rises sharply, and it finds its 
way to the surface in the form of steam 
jets, hot springs, and geysers. 

Although hot springs are not unusual 
phenomena, those of Iceland are remarkable 
for their singular freedom from disagreeable 
solutions of sulphur, iron, chlorine, and other 
impurities; furthermore, they carry little 
sediment. These qualities permit their use 
in outdoor swimming pools, in washing 
clothes, and in plumbing systems. 

‘The springs vary from tepid pools to reser- 
voirs of piping-hot water with temperatures 
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HOT WATER HEATS 
RADIATORS. 
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HOT SPRINGS AND POOLS 
TAPPED TO HEAT GREEN- 
HOUSES DIRECTLY 
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at the boiling point. But that is only the 
beginning of the story. Geologists are sur- 
veying the areas where the springs break 
through the surface, looking toward the 
drilling of new openings at greater depths 
which will tap hotter waters. 

When the groundwork for making Iceland 
a northern hothouse is completed, the eco- 
nomic status of the island will be greatly 
improved. With unlimited live steam and 
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hot water piped from abundant hot springs, 
greenhouses can be heated and maintained 
at any temperature much more cheaply than 
those in any other country in the world, and 
this in a land where winters are long and 
summers short and cool. Not only will the 
inhabitants get new food; England and the 
Scandinavian countries will eagerly await 
the luscious fruits and fresh vegetables 
grown by means of volcanic fires. 
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With the Japs astride her famous 
Burma Road, China gets supplies by 
air transport over the hazardous 
near-Himalayan “hump.” 


By 
ALDEN P. ARMAGNAC 


‘TARTING from India instead of from 

Japanese-held Burma, giant American 
cargo planes replace earthbound trucks to 
carry vital military supplies to China. Lat- 
est figures reveal the amazing fact that the 
air route now surpasses the famous Burma 
Road at its peak of monthly capacity. 

Exploiting its temporary command of the 
Far Eastern seas after Pearl Harbor, Japan 
has tried desperately to isolate China from 
Allied aid—and failed. And now the turning 
point has come. 

From India’s port of Calcutta, a railroad 
extends to the extreme northeastern corner 
of the empire, in the province of Assam. At 
this jumping-off place, American flyers have 
established a group of airfields. Hardly had 
the Burma Road been cut by the Japanese 
when daring airmen pioneered a flying 
cargo route from these bases over the moun- 
tainous “Burma hump,” amidst snow-capped 
peaks 20,000 feet high, to Yunnan, China. 


TRUCKS carried 15,000 tons 
of freight a month into China 
over the Burma Road when 
that high 
‘open and carrying its peak 
capacity. The photograph ot 
the right shows o ladder of 
‘airpin turns with which the 
Burma Road snakes its way 
across near-Himalayonranges 
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They began with rickety old DC-3's, better 
fitted for the scrap heap than for the world’s 
most dangerous airway. Then twin-motored 
C-46's, and sleek four-motored Constella- 
tions with pressurized cabins, began to ar- 
rive. Flying day and night, they now are 
declared to exceed the traffic handled by 
La Guardia Field, New York City’s great 
airport. The air trail remains as hazardous 
as ever—one pilot who reported sighting “a 
cloud with a rock in it” came in with half 
a tail—but special rescue crews stand by to 
go after overdue flyers, who may have had 
to bail out in the inhospitable terrain. Into 
China the cargo planes bring bombs, jeeps, 
gasoline, plane motors, spare parts, small 
arms and ammunition, and even artillery 
and 21,-ton trucks. They return with Chi- 
nese tungsten and other strategic materials. 

Military observers dispel any illusion that 
China, even now, receives enough arms to 
meet all her needs. The “aerial Burma 
Road,” an emergency step in the right di- 
rection, many soon be supplemented. 

At this writing, Allied troops are fighting 
their way through northern Burma toward 
China. Behind them, starting at Ledo, In- 
dia, engineers are hacking out a new high- 
way. Currently it serves simply as an 
“invasion road,” bringing up supplies to the 
troops advancing ahead of it and on its 
flanks. But eventually, the Ledo Road may 
be linked to the Chinese-held portion of the 
Burma Road. 
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SHADED AREA / 
REPRESENTS FARTHEST 
JAPANESE PENETRATION 
ON ASIATIC MAINLAND 


CARGO PLANES, flying the “Burma hump" ocross 
from India, now bring a greater flow of arms into 
China than the Burma Road trucks ever did. First 
ships to fly the perilous mountain route were old 
DC-3's. Today, sleek, four-engined Constellations 
cond twin-engined C-46's are on the job. The Con- 
stellation (above) has a handy pressurized cabin 


MAY, 1944 


IMAN CHORIR 
AMG EuRKOG 
A 


“NANKING @/ 
tih ijp 


CHUNGKING 
@ 


SINGAPORE 


ONE FINGER opens or closes this 
compact, quick-acting collet chuck 
developed by Ray W. Goodwin and 
made by the J. & J. Machine Co., of 
Cuyahoga Falls, Ohio. 


MASS SANDBLASTING in this homemade metal 
hopper saves countless man-hours formerly spent 
in handling small airplane parts individually. The 
idea won promotion for Harry Clinesmith, of Boe- 
ing Airplane Co,, Wichita, Kans, 


STRAPPING of laminated fiber replaces steel 
strap as reinforcement in packaging for domestic 
shipments. The easily applied material was cre- 
ated by A. J. Gerrard & Co., of Chicago, 


6,408 TEETH IN ONE TOOL. Each 
of the carefully ground edges in 
this gear cutter, made by the Michi- 
gan Tool Co., Detroit, is a separate 
tool, which removes its own chip in 
the process of finishing precision 
gears by the crossed-axis gear- 
shaving principle. 
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speed and weight, the gear that gets them off 


As our war birds gain in 


the ground has to take a terrific beating. 


By C. B. COLBY 
Drawings by DOUGLAS ROLFE 


OT long ago, a mammoth new experi- 
mental bomber was trundled out of its 
concrete-floored hangar onto the macadam 
apron in front of the building—and prompt- 
ly sank into the surface up to its hubs! The 
weight carried by its giant wheels was too 
much for paving designed to support the 
heaviest aircraft previously built. After the 
plane was fished out, those wheels not only 
carried it safely to a take-off, but even were 
fully retracted in flight! 
A Flying Fortress smashes down upon a 
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runway in an emergency landing, not with 
its normal dead weight of 30 tons, but with 
60, 80, or even 90 tons of impact weight. The 
landing gear takes it, and can take it again 
and again if need be. 

Fighter pilots get the word of enemy air- 
craft approaching and rush to their planes 
waiting with the engines roaring. They hur- 
tle down the runway and take the air. The 
landing gear retracts into the fuselage and 
wings and becomes invisible—in 20 seconds! 
Upon their return, this same gear drops and 
‘becomes locked in landing position in 15 sec- 
onds. Moreover, the pilot knows at a glance 
at his instrument board exactly what posi- 
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ical landing gear. 
but proved unmanageable in 


tion his landing gear is in at all times. 

‘These are examples of the accomplish- 
ments of the engineers and designers of 
landing gear for our modern aircraft; ac- 
complishments in the face of the most rigid 
space and weight limitations, for once the 
plane is airborne, landing gear becomes a 
Uability rather than an asset. 

‘There has always seemed to be a good- 
natured battle between the aircraft and 
landing-gear designers--to see which could 
gyp the other out of more space, but some- 
how or other they always get together in 
the end. Neither can succeed without the 
help of the other. 

‘The problem confronting the gear design- 
ers varies with the ship itself, its mission, its 
speed, and pilot who will fly it. Training 
ships require sturdy gear and wide tracks 
(space between the wheels) for the ragged 
landings of students. Bombers need plenty 
of track, too, coupled with extreme weight- 
sustaining qualities and equipment to re- 
tract the heavy gear. Fighter planes must 
‘be equipped with gear that can be retracted 
and locked in 20 seconds and lowered and 
locked in 15 seconds, brakes for short stops 
on small fields, and rugged tires that can 
stand high-speed landings on rough fields. 
‘As the weight and speed of modern aircraft 
increase, the designers of landing gear must 
provide safe, reliable, and compact landing 
gear to keep pace with them. 

Tire engineers must, in turn, keep up with 
the gear designs and provide tires to with- 
stand the tremendous loads, impacts, and 
burns encountered in hundreds of landings 
on the worst possible runways. Tires can 
be made only so big, for there is limited 
room within the ships to accommodate them. 
To see just what this means in really big 
ships, consider the B-19, the Army's huge ex- 
perimental bomber, with a span of 212 feet 
and a weight of 60 tons loaded. The single 
tires of this giant are eight feet in diameter 
and weigh over a ton apiece, with the wheel. 
Yet failure to retract them entirely would 
cut several hundreds of miles off the range 
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Is had been tried on ex- 
intal craft even before 


Spring shock struts came 
1907 iPr out the time’ of 

Voisin biplane used by Farman. 
was only one of many radical 
vations to come out of France, 
led londing 


of the monster plane, which is 7,750 miles. 

Speed, too, must be considered in these 
giants, but in fighter planes the factor of 
speed is of even greater importance than 
strength in the design of retracting gear. 

‘The Army Air Forces do not install re- 
tracting gear on aircraft having speeds less 
than 175 mp.h,, except in special types of 
trainers designed to acquaint students with 
its use. Above the 175-m.p.h. class it is al- 
most mandatory, for its advantages far off- 
set the added weight. (Equipping a plane 
with retracting gear calls for about 15 
pounds of reinforcement for every pound 
of the gear and its retracting equipment.) 
With the present aircraft engines, speeds of 
over 300 m.p.h. would be next to impossible 
with fixed landing gear. 

Naturally, these higher speeds mean that 
the landing speeds will be proportionately 
greater, and the gear must be designed to 
take the impact safely time and again on 
any surface. The fact that the surface of 
the landing area is not always of the best, 
and often far from it, has brought new pop- 
ularity to an old idea—the tricycle landing 
gear. Such combat aircraft as the Bell P-39 
and the Lockheed P-38, as well as the giant 
Consolidated B-24 and the Douglas C-54, use 
the tricycle gear. So do the medium bomb- 
ers in the North American B-25 and Martin 
B-26 class. 

The admitted safety of the tricycle gea 
ease of ground handling, and better visibil- 
ity indicate that this type of gear will soon 
be standard on private and commercial as 
well as military aircraft. 

One of the greatest advantages of this 
gear is the ability of the craft to operate 
from much smaller fields. The pilot may 
safely apply his brakes almost as soon as he 
“tduches down,” and in the take-off he need 
not use up valuable runway in getting his 
tail up into flying position, for it already is 
elevated before the take-off run is started. 

‘The inclusion of tricycle gear of either 
retracting or fixed type will undoubtedly be 
mandatory in future private planes, because 
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Antoinette wore pants. This, 
1911 hota model designed by 
Labouchere, was remarkable for its 
ndercarriage as well os 
internally stressed, tapered 
low wings; steam-cooled engine 


of its obvious safety advantages. At pres- 
ent, such ships as the Skyfarer and Ercoupe 
already feature it. 

‘As we trace the history of landing gear 
from the time when Lilienthal used his run- 
ning feet for glider take-off, we find many 
novel ideas in gear design. The first me- 


landing gear was introduced 
in his K-UIl 


by Capt. James V. Marti 
Scout biplane, whose wh 
partially withdrawn into we 
spokes—flat springs—absorbed shock 


Also attributed to Martin 
1918 2oe she spli-axle landin 

gecr, hers shown on < De Hevit 
jand' of the period. The split axle 
removed much of the hazard from 
landings on rough, overgrown land 


chanical landing gear is claimed for the 
“Eole,” built and said to have been flown in 
1890 by Clement F. Ader, of France. This 
weird aircraft landed, though tragically, on 
three ski-like skids on the bottom of the fuse- 
lage, similar to those later used on the 
Wright airplane. (Continued on page 80) 


SKIDS: THE SIMPLEST TYPE OF LANDING GEAR 


WRIGHT BROTHERS. The first powered plane to achieve sustained flight with @ passenger hod landin; 


geor con: iting 
en carriage that slid along a 60-foot, 
As the carriage slid down the greased ©. 


NOSE GUARD. On this early monoplane, a nose skid 
inter of the axle to a point just behind 

This was to prevent nose-over. Note 
"Chinese londing” (wun wing low) 


of wooden skids turned up slightly in front. For the take-off, these ri 
n-covered monorail track loi 
| the plane took off when sufficient speed had been attained 


jed on @ woo 
nthe slope of a sand dune, 


GLIDERS are among the few types of aircraft that still 

low is one of the four skids on the Army’ 
‘cop and cargo glider. With shock absorbers, 
the skids ore used in crosh landings where wheels are ou 


FIXED GEAR is used on training planes and RETRACTING gear is standard on modern combot ai 
private planes of slower types. On trainers this Grumman Helleat, the gear folds straight bacl 
such as this Fairchild PT-19, it gives o wide wing, with the wheel and strut moking a half turn 
track and low conter of gravity for safety so. When retracted, geor lies flat in the underside of wing 


PANTS 
ite have no room for retracting 
The Handley Page Harrow at 
Are vight hes streamline enclovures 
not only on the main landing-gear 
wheels but also on the tail wheel. 
Ina slow plane, weight of ponts 
is repaid in improved performance 


FIRST MILITARY plone to be delivered with re- 
tracting landing gear was this Grumman FF-1, Gear 
was drawn up into the fuselage so that the wheels 
fitted into the round wells. Bad feoture was narrow 
track; compare with fixed-gear trainer at top left 


EARLY TRICYCLE geor appeored on the Edward 
Mines biplane (left) in 1909. Obviously made from 
ports, it still hos the handlebar attached, 
the hand grip for the wheel brake in evidence 


1, On the Grumman Wildcat, the wheels are drawn up 3. Retracting geor of Seversky P-35 folds backward 
and inward on hinges moved by a system of revolving but does not lie flat against underside of wing. Wh 

threaded rods and nuts. As the rods revolve, the nuts ond gear are cov 4. On the 
climb, drawing the gear up into the fuselage. 2. 
Spitfires and Germon ME-109's swing gear outwar 
Airacobra and Hawker Hurricane swing them 


TRICYCLE GEAR is 
i in that the nose wi still has its top within the fus 
retract outward, an uncommon ships olthough ‘standard pr 
contrast with the short nose geor of this plane, that of th la 


Tur 


AMPHIBIOUS. This is the retracting geor 
of a Catalina hi 
is used on wat to fill openi 
in hull, Metal "step" iso 

closes the slotlike opening above the wheel. 
The double-wheel unit is the beaching gear 


is the type of gear used on the fo- 
fer DCS ieespontvend ‘on the. Boxing 
Pr Fortress. It buckles in the middle 
ond fl < it retracts 
rowings ot right 
Siw matheaterot ie tivectiog aver tvese 


floats. This Curtiss Seagull has triple- 
enter float being the main landing gear 
tip floats help in rough water. Most Navy 
planes of thi single-float gear 


HELICOPTERS may use 
floats on thi te land on water 
or on shipboard. Is are commonly 
used, not for take-offs but for easy handling on the ground 


just couldn't make 
pontons, and skids 


Strangely enough, wheels—now accepted as 
standard landing gear for all but seaplanes 
—were employed on an experimental air- 
craft long before the skid-equipped Wright 
plane actually flew. 

In 1893, Horatio Phillips, an Englishman, 
built a tethered aircraft that rested on a 
tricycle gear. This machine ran around a 
circular track and at 40 miles an hour took 
off and circled the track several times. 

Wheels, of course, rapidly became stand- 
ard equipment and appeared in various sizes 
and types. At first they were rigidly at- 
tached to the struts, but the impact of land- 
ings broke rims, spokes, tires, and struts, 
indicating that some sort of shock-absorb- 
ing device was needed. One of the first air- 
craft to employ steel springs was the French 
Voisin, made famous by Henri Farman. 
France, where wheel-equipped landing gear 
originated, produced many startling types of 
gear, One featured tandem wheels on the fu- 
selage and a wheel attached to each wing tip. 

Enclosed wheels, common during World 
War I, appeared in 1908. Records show that 
a small triplane, built by the Danish flyer 
Ellenhammer and powered with one of the 
first tractor propellers, featured a tail wheel 
closed in with fabric. This evidently was in- 
tended to serve as added fin area for stability 
—which most pioneer aircraft sadly lacked. 

World War I saw general acceptance of 
the enclosed wheel, elastic shock cords, and 
also the strut-and-spreader-bar design. The 
closed-in wheels increased the speed slight- 
ly, the elastic cord was adequate for shock 
absorbing, and the spreader bar added 
strength. 

‘As speed became more important, the 
drag of rigid landing struts presented a dif- 
ficult problem. Anthony Fokker made an 
important contribution in his famous Fok- 
ker D-7 and subsequent models by design- 
ing the spreader bar as a high-lift airfoil 
section between the wheels. 

Various types of streamlined housing for 
the gear were designed as early as 1912. 
‘The Antoinette monoplane that featured 
“trousers” also boasted another innovation 
in a tapered cantilever wing. Early landing- 
gear “pants,” while they increased the speed 
of the planes, had (Continued on page 203) 


SKIS ft this lond plane for landing on snow or 
ice. Elastic cords hold the ski tips up in flight 
s0 they will not trip up the plone in a lending 


To teach Army mechanics methods of 
servicing the plane that carries many crit 
ical materials to the front lines, this Plex: 
iglos helf-model of the four-engine C-54 
Douglas tronsport is included among the 
items of the mobile training unit. At 
lof, exhibits ore being loaded onto truck 


“Road Show” Trains Skymaster Crews 


ONTAINING in mini- _ Fire-extinguishing, heating, ond de-icing systoms ore combined in this four 

ature all the func- panel display. In miniature, it contains all the many elements employed in the 
tloval systems of the four-  C-54. Costers on the exhibits facilitate moving them when they ore packed 
engine Douglas C-54 Sky- 
master, large plane used 
for transport of supplies 
to y outposts, an 
exhibit of models, parts, 
and working mechanisms 
enables flight and ground 
crews to “learn their 
planes” during a_ brief 
course. Eight boxes, move 

from one Air Transport 
Command field to another 
in a specially fitted truck 
contain models showing 
the muscles, nerves, brain, 
heart, and arteries of the 
C-54. From these, the men 
learn how to a: 
stall, and service the 
tems. In a Plexiglas hi 
model_worl parts are 
controlled by switches and 
cables. 


MAY, 1945 


HOW WILL JET PROPULSION AFFECT AIRCRAFT 
DESIGN? HERE IS A BRITISH ARTIST'S IDEA 


Propellerless Power for Planes 


ET propulsion, thrown into the lime- 
light by the simultaneous announce- 
ment of British and American warplanes 
using this new type of power plant (P.S.M., 
April '44, p. 85), has been hailed in some 
quarters as one of the greatest advances 
in the history of aviation. Certainly it prom- 
ises new speed and power for aircraft in 
certain categories. 
Apart from the advantages or disadvan- 
tages of the jet engine as a source of power, 
some interesting questions are raised by its 


82 


application to the conventional features of 
aircraft design. How will it adapt itself to 
the familiar lines of propeller-driven planes? 
Builders will be confronted with an entirely 
new set of conditions in the apportionment 
of space and the planning of auxiliary 
equipment to make an efficient fighting or 
working ship. 

A tentative answer to some of these prob- 
Jems is seen in the drawing above. Made by 
M. A. Miller for the magazine Flight, it 
gives the British artist’s conception of an 
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idealized jet-propelled plane combining var- 
fous features common to this type of craft. 

A notable change is the low landing gear, 
with main wheels partly submerged and 
nose wheel retracted. Having no propeller, 
the jet plane is freed from the limitation 
imposed on conventional planes, which must 
stand high enough on the ground that their 
blade tips will clear by at least nine inches 
under all conditions. In warplanes, the ab- 
sence of the propeller and engine cowling 
also permits better visibility from the cock- 


MAY, 1955 


Presents New Problems to Builders 


pit and greater freedom in the mounting of 
forward guns. 

In this conception, a single jet engine oc- 
cupies the main fuselage of the plane, air 
being picked up from around the nose by a 
circumferential scoop. According to press 
reports, the actual British jet plane has 
two engines mounted in twin fuselages and 
has been mistaken for the American P-38. 
An auxiliary engine is used in starting, to 
turn the air compressor. In operation, this 
is done by the turbine. 
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By VOLTA TORREY 


weighing 87 pounds. 
armor and set him on wheels. 


It can be done. He can squirt thou- 
sands of bullets a minute at that 
tricky target as steadily and easily 
as a small boy can point a wooden 
gun and say ub-uh-uh-uh, 

William L. Maxson, a former mid- 
. shipman from Minnesota, made this 
possible by designing for the U.S. 
Army a new gun mount that holds 
four .50 caliber machine guns. With 
this multiple gun mount, the strength 
of a man's wrists is so multiplied 
that he can wield those four power- 
ful, sputtering guns as though they 
were a couple of pistols. In fact, the 
handles with which he controls them 
resemble pistol handles. 

Armored and mounted on a half- 
track truck or trailer, the Maxson 
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IVE a soldier four machine guns, each 
Wrap him in 
‘Then ask 
him to hit a darting, diving Nazi warplane. 


Four 50 caliber machine guns spit- 
fing from the Moxson multiple mount 
give American troops and truck con- 
voys o sturdy champion against low- 
flying Axis strofers. Carried by o 
half-track “was it is 


er's lathe which was his only pi 
of equipment when he set up in busi- 
ness os an inventor nine years ago 


Drawings by STEWART ROUSE 


multiple gun mount is a mobile pillbox. It 
has enabled our antiaircraft gunners to 
escort moving troops and protect them from 
enemy aircraft the way two-gun sheriffs 
used to protect stagecoaches from high- 


waymen, 
Outstanding feature of Maxson's ma the ease 
with which one mon can aim and fi wy guns 
2 boy with a wooden pistol. Gunner is protected by armor 
GUNNER'S SIGHT ses AMMUNITION 
BOK 


B urrinc Loops 
FOR MOUSING 
MOUNT 


HINGED ARMOR 
FLAPS 


BULLETPROOF 
ARMOR 


FoR BORE 
SIOuTING vs 


ELEVATING FIXED BASE 
anc 


Wasp Wagon Its Stin 


‘Maxson saw the need for such a gun mount late in 1941, iat 
while sitting on a log and chatting with some Army < 
officers at Aberdeen Proving Ground. They were watch- 

ing antiaircraft men experiment with an aircraft turret. 

It didn't work very well. 

To land a fatal uppercut during a clinch with a f 
low plane, a man on the ground obviously needed a heay 
gun. He also needed a support that would permit him 
to direct its fire without exerting himself physically. 
Otherwise he could not concentrate on aiming. And even 
the best marksman would miss if the machinery for 
shifting his gun jerked it, or responded too slowly or 
too quickly to his touch. Obviously, too, this machinery 
should be portable, and its operator should be as weil 
protected as possible from the attacking plane's fire. 

As a specialist in naval gunnery, Maxson was intrigued 
by this Army problem. After the last war he had done 4 finy gosoline engine drives o genero- 
three years’ postgraduate work at Annapolis and re- tor to chorge storage batteries. These 
mained in the uniform of a lieutenant until 1935, Then, supply power to o motor that moves guns 
with only $200 capital and only one piece of equipment, 
a jeweler's lathe, he had gone into business for himself 
in New York. One of his first and most important in- 
ventions was a calculating machine to give navigators 
their position. Howard Hughes used it on his flight 
around the world. It worked and it was adopted by the 
Army. But before long someone else found a much 
cheaper way to get the same results, and Maxson's pet 
product was no longer needed. 

‘Meanwhile, as a consulting engineer for the makers 


of Sperry gyroscopes and other intricate electrical and uae 
mechanical devices, “Tuba” Maxson recruited a staff 

of engineers, equipped an experimental laboratory, and FIRING: 
enlarged his plant. Much of his concern's work was on Sear 


fire-control apparatus. 

Consequently, when the Army ordered a pilot model 
of a multiple machine-gun mount from him, four days 
after Pearl Harbor, the Maxson organization was rarin’ 
to go. The pilot model was produced in less than 60 
even though some of its parts had to be invented. Tak- Turning these handles swings guns from 
ing the bugs out took a little longer. Then Uncle Sam side to side: tilting raites ond lowers 
reckoned he could use about $100,000,000 worth of guns. To fire, the handles are squeezed 


From a canvas seat that swings like a swivel chair, the Nox! counterpart of the Maxion mount is this 20- 
‘gunner sights with one eye ond wotches his tracer bul- mm. "Flakvierling” on the railway armored car 
{ots with the other. Sight moves with trunnions or guns that Hitler gave I Duce, now used by U. S. troops 


ILLUMINATED / GUN-CHARGING 
GLASS FIELD HANOLE 


HAND CRIP 
(CONTROLS) 

CRANK FoR 

ADJUSTING 

CANVAS SEAT 


INSPECTION PORT 


‘Maxson mounts. The first model carried 
only two guns. But a four-gun mount was 
soon perfected and thousands of them have 
been produced. 

‘The half-tracks that carry Maxson mounts 
have been dubbed “wasp wagons.” Brig. 
Gen. G. M. Barnes, of the Ordnance De- 
partment, has commended the Maxson 
engineers for “material assistance in the 
furtherance of the national war effort.” 
And these mounts have made it possible 
for men on the ground to win duels with 
Hitler's airmen in Italy. 

German antiaircraft gunners in Italy used 
a mount carrying four 20-millimeter guns 
but requiring a larger crew. Two men are 
needed to aim the guns—one to raise or 
lower them and another to swing them 
horizontally. Those gunners, furthermore, 
must stand outside the mount without the 
protection of armor. 

An American wasp wagon carries only 
one gunner, two cannoneers, a driver, and 
the squad leader. When in motion, the 
squad leader sits beside the driver and 
watches the sky ahead; the gunner rides 
backward and guards the rear, while the 
cannoneers face each other, one looking to 
the right and the other to the left. 

It a plane is sighted, the cannoneers 
spring to the sides of the gun mount. Each 
of them is responsible for keeping two 
machine guns fed with ammunition and 
responsive to the trigger switches. The 
squad leader stands behind them and studies 
the approaching plane, to determine whether 
it is friendly or hostile, while the guns are 
being readied. 

‘The gunner sits comfortably in an ad- 
justable canvas seat which he can whirl 
around like a swivel chair. There are two 
machine guns on each side of him and 
shields in front that 
revolve with him. 

He sees his ap- 
proaching target 
through a glass plate, 
onto which a dot and 
two circles are pro- 
jected from a little 
lamphouse and lens 
over his head. The 
dot shows him when 
he has his four guns 
trained on the target. 
‘The size of the plane's 
image within the cir- 
cles on the glass en- 
ables him to estimate 
its distance, and he 
calculates its speed as 
he follows it across 
the sky. 

‘The guns follow 


hed: 


squad 
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There's not much chance of o hit-and-run Axis 
hopper catching the wosp-wagon crew 
nopping while on the rood. In the, cab, the 

leader and driver watch the sky ohead. 
The two cannoneers, facing each other in the 
truck, cover the flanks; the gunner, seated at 
his guns ond ready for action, guards the rear 


every movement of his hands. If he swings 
the two pistol-like handles which he grips 
to the left or right, he changes a set of 
pulleys connected by a V-belt, and the motor 
in the base below him turns him and the 
guns. If he tilts the handles, he changes an- 
other set of pulleys linked the same way, 
and the motor elevates or lowers the guns. 
Portable power for the motor is provided by 
storage batteries and a little gasoline-pow- 
ered generator. 

‘The gunner can swing his guns 60 de- 
grees a second, either horizontally or verti- 
cally. He can do a complete about-face, and 
point his weapons straight up or 10 degrees 
below the horizon. When the guns are 
pointed down, the armored sides of the truck 
are dropped. When the guns are swung 
around so as to bring the driver's place into 
the line of fire, a safety device prevents 
them from firing. 

‘The squad leader signals for action as 
soon as he is sure the plane sighted is hostile. 
‘Then, as the airman comes into range, the 
gunner tightens his grip on the handles 
and the guns spurt death like four jets of 
water. Their effective range is 1,200 yards, 
and a plane can be followed down to within 
150 yards, Each barrel can fire from 450 
to 750 rounds a minute, Every sixth bullet 
usually is a tracer for the gunner’s guidance. 
By sighting with one eye and keeping the 
other eye open, he can see exactly how he 
is doing. 

‘Meanwhile, the squad leader watches for 
other attackers. When he spots a new 
target, the four guns can be swung on it 
almost instantly. 

‘The engineering firm that Maxson started 
from scratch only nine years ago now em- 
ploys about 1,500 people. Its sales last year 
exceeded $10,000,000, and sales of products 

designed by the Max- 
son Corporation but 
produced elsewhere 
totaled more than 

A four-gun Maxson 
machine-gun mount 
costs about $2,500. 
Only a few of its parts 
are made now by the 
Maxson Corporation. 
Most of the manu- 
facturing has been 
done by Landers, 
Frary & Clark in 
Connecticut and the 
Kimberly-Clark Cor- 
poration in Wisconsin, 
in plants built origi- 
nally for making pa- 
per, refrigerators, and 
other products. 
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WAR IN TOYLAND. German raiders who 
venture to make a landing on the Kentish 
coast of England will get a warm reception 
from this miniature armored train. Behind 
@ puffing pint-size locomotive it patrols the 
narrow-gauge line of the Romney, Hythe 


“BANJO CASES" of cloth fitted with slide 
fasteners are employed to protect the sur- 
faces of airplane master connecting rods 
while they are being moved about in the 
Chicago plant of the Studebaker Corpora- 
tion, Celia Imbier, a plant inspector, is 
shown with one of the “banjos” on her knee. 


MAY, 1944 


and Dymchurch railroad, which in peace- 
time carried bank-holiday pleasure-seekers 
to coast resorts for a bit of sea air. Crouch- 
ing in the tiny armored cars, British 
‘Tommies man machine guns, eager to pot 
any Jerry wot shows ‘is bloomin’ fyce. 


1,000 REVOLUTIONS A SECOND is the 
amazing speed of this small electric motor 
designed by Robert M. Baker, of Westing- 
house, for grinding hard-to-get-at surfaces 
of tank and plane engines. Connected di- 
rectly to the grinder, the motor produces the 
high speeds necessary for the smooth and 
effortless cutting required in precision work 
involving tolerances of a few millionths of 
an inch. At its outside edge, the revolving 
part travels more than 300 m.p.h. 
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half, rough 
lustrates 
which the collop 
sault boot is bi 
hinged front, 
stern fold flot on the bot- 
tom, as shown below, for 
transportation in about a 
sicth of the space taken by 
cireqular boat. The:bow cos 
be lowered to form a ram ~ 
for Jondiag men on a beach [im 

= 


COLLAPSIBLE ASSAULT BOATS which fold 
flat for transportation on shipboard are be- 
ing built by the Travelodge Corporation, of 
Lynchburg, Va., peacetime makers of pre- 
fabricated buildings. Continuous hinges 
along front, sides, and back enable these 
parts to lie flat on the bottom, so that about 
six of the collapsed boats can be carried in 
the space that would be required for one or- 
dinary boat of similar capacity. Sides and 
bottom are single pieces of marine plywood 
nailed and glued to studs; the bottom forms 
an air pocket which gives added buoyancy 
for heavy loads, At the scene of a landing, 
some three minutes are required to trans- 
form one of the flat packages into a boat 
ready to be driven ashore by one or two out- 
"board motors. No bolting is necessary. The 
Full-size boats, 24 feet long and 10 feet wide, will ™akers point out that an invasion transport 
be driven by one or two outboard motors. Unfolding of could carry enough of these collapsible 
@ boat takes about three minutes and requires no'bolt- boats to send all its troops ashore in one 
ing. The s and bottom are made of marine plywood trip, thus avoiding shuttling. 


ERROR of Axis armor and motorized equip- 
ment, the Bell Airacobra is a plane that grew 
around a 37-millimeter cannon. Its 1,150-horse- 
power Allison liquid-cooled engine rides behind the 
pilot, with its shaft running between his legs to a 
gear box in the nose. Jo Kotula’s brush has caught 
the P-39 in a mission to strafe a truck convoy. 
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—_ 
STATIONARY AIRFOIL 


QUICK TAKE-OFFS can be made even by 
heavy bombers after a short run on aircraft 
carriers equipped with this new launching 
device, according to Franklin W. Durgin, 
Washington, D. C., inventor. Increased lift 
to get the planes up quickly is provided by 
“amplifying” the breeze created by the 


A 


ROCKET BOMB. To send an \\ 
aerial bomb downward at high, 
farmor-plereing velocity, W. F. 
Rouse, of Havelock, Iowa, pro- 
poses a series of rocket jets in 
the tail. A safety igniter, op: 
erated by a propeller, sets the 
rockets off after the missile has 
fallen clear of the plane. This 
is the first American-design 
Weapon of its type, although 
“upside - down” rockets 
thing like it were reported 
use by the Germans some time ago. ‘The rela- 
tively low terminal velocity of bombs that 
rely on gravity alone not only makes them 
ineffective for penetration of modern armor 
or the thick concrete walls of forts, but also 
makes them harder 2 accurately, the 
{nventor explains. Rocket propulsion gives 
the bomb a positi decreases 
the effect of vary 


ing V ities on aim 
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DIRECTION OF SHIP'S COURSE 


pa 


DIRECTION OF 
PLANE TAKE-OFF 


ship's motion between paired airfoils that 
act like the familiar Venturi tube, The 
structures sink flush with the deck when 
not in use. The invention is designed to 
make possible the use of shorter vessels, 
which would be harder for enemy bombs and 
torpedoes to hit. 


ROCKET CHARGE WHICH 
IGNITED BY DETONATING 
MECHANISM AFTER PLUG 
HAS BEEN DETACHED 


<r STIFFENING 


EAMS, MAI 
OF ARMOR METAL. ARE 
CURVED TO FORM WALLS: 
; OF FUEL TANK 


WING-STIFFENING BEAMS made of curved 
armor metal do triple duty in a new construc- 
tion plan devised by Robert J. Woods for Bell 
Aircraft Corporation. In addition to provid- 
ing the strength necessary in a metal plane, 
they form the walls of an integral fuel tank 


and also give protection to crew members and 
vital plane parts. 


PROJECTILE AND SHANK “BULLETPROOF” gasoline tanks would be 


shot full of holes by two-piece projectiles pro- 
posed by A. J. De Camp of Molina, Colo. The 
new bullet's loose tubular jacket sticks in 
the rubber lining of a self-sealing tank, keep- 
ing the hole open. 


METAL SLEEVE 


PERCUSSION CAP 


A PERISCOPE FOR TANKS has been invented by an 
Army officer, Lt, Col. David J. Crawford, to over- 
come one of the greatest handicaps faced by tank 
commanders—the near blindness caused by the nar- 
rowness of the sight slits in a tank's armor. The 
officer using the periscope sits with his face six inches 
from it, using both eyes to see a section of terrain 
nearly as wide as an outside view. When he sees a 
target, he closes his left eye and sights 
through an aiming telescope, which is 
part of the apparatus. Gun and peri- 
scope are rotated simultaneously until 
. the target appears in the reticule of 
the telescope, when the gun is fired. 
‘The exposed mirror of the telescope 
is easily replaced if shattered. 


Built outside cities, these i 
homes would give slum dwellers low-cost 
ond ‘lent ho On the opposite 
page 's conception of how 
such a surburban street might look. The 
windows, doors, and connecting hollways 
may be located wherever owner wishes 


Would you Live ina 


AINLESS-SYBEL 1GL00? 


These heavily insulated steel 
shells are a new approach to 
the housing problem. Low in 
cost and portable, they give 
a wide ftexibility of layout. 


By 
FRANK ROWSOME, Jr. 


OU can't make an electric 

by perfecting a wax candi 
Martin Wagner, Harvard professor and 
internationally known architect, in explain- 
ing how he conceived the unique igloolike 
houses shown on these pages. 

Most modern prefabricated houses, 
Wagner asserts, are at the same stage of 
development that automobiles had reached 
when their builders were trying to make 
them look like buggies. In his opinion, a 
steel, plywood, and plastic house that is 
produced in a factory should not merely 
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imitate wooden, carpenter-built houses. In- 
stead, it should make full use, in form as 
well as construction, of new materials and 
new techniques. 

In his design every room is a house in 
itself; connected with another room by a 
short hall. Each 13-sided unit is made of 
steel-sheathed plywood, liberally insulated 
with glass wool. Because a structure of 
conoidal shape is from an engineering. view- 
point already in a “state of collapse,” the 
house is practically proof against hurricane 
and earthquake. Built into the apex of each 
room is electrical heating and ventilating 
equipment, permitting individual control in 
every unit. While in an ordinary house 
some 15 or 20' tons of building -material 
have to be heated or cooled for each room, 
it’s necessary to heat or cool only three 
tons for one of the igloo units. 

As visualized by the architect, a young 
couple might begin with a single basic 
unit which under mass production could be 
delivered and assembled, complete with 
shower and bathroom cubicles, for an esti- 
mated $670. As they could afford it, regular 
bedroom, kitchen, bathroom, and study 
units could be added. Later on, if the 
family decreased in size, unneeded rooms 
could be sold. For moving, disassembly of 
a unit would require only eight hours. 


POPULAR SOIENOE 


BACK 15 RAISED _ 
TO EXTEND ~~ 4 
INCLINED 


f cate al 
REAR WHEELS 
TURN ROLLERS 


GEARED TO 
PROPELLER 


TILLER ROPE CONNECTED TO RUDDER AND 
FRONT PLATFORM 


A SELF-SERVICE FERRY that an autoist moves into position so that its rear wheels 
can operate without getting out from be- rest 

hind the wheel of his car is suggested by transmitted to 

Dmitri Kaloshin, of San Francisco. A wheels lock in 
gangplank at the stern swings down to connected to the rudder, so that the boat 
allow the car to come aboard, where it can be steered from the wheel of the car. 


|| | ADJUSTABLE BRACKETS that can 


i ‘accommodate window-shade rollers of 
a " varying dimensions have been devised 


N. ¥. As illustrated, the roller holder 
extends from a vertical bar fitted with 
thumb screws that slide in horizontal 
slots. Once the bar of each bracket 
has been adjusted for a given roller, 
it can be firmly secured in that posi- 
tion by tightening the thumb screws. 


the 


inventors 


A GRID that is easily attached 
to or removed from a frying 
pan has been designed as a tem- 
porary shelf on which bacon and 
similar foods can be kept warm 
while being drained of their 
. Developed by W. P. 
Shepherd, Pasadena, Calif., the 
flexible wire grid fits pans 

of any size. 


MECHANICAL TREE FELLER. A tractor- 
mounted, Diesel-driven machine has been 
developed by a city - dweller — Zygmunt 
Pehel, of New York City—to do much of 
the work that formerly could be done only 
by lumberjacks. A circular saw project- 
ing from the tractor can be adjusted to 
cut a tree at a variable height from the 


BIKE FOR TWO. One an- 
swer to the transportation 
problem is this “rumble 
seat” consisting of a sad- 
die, a pair of foot rests, 
and a dummy set of handle 
bars—all mounted on a 
frame that is supported 
by the rear-wheel hub. 
Designer is L. J. Belanger, 
of Graniteville, Vt. 


ground, After the tree has fallen, the saw 
can be turned at a right angle to cut off 
large limbs or to saw the tree into short 
logs. At'this point, the geared derrick- 
like boom, which is operated by pistons 
extending from pneumatic or hydraulic 
cylinders at the rear of the tractor, may be 
used to carry and load the lumber. 


TK What te he Maunes { 


By FRANK TINSLEY 


Officially credited with eight enemy planes during about cena! excitement. . . . But @ hair-raising half 
the early Guadalcanal fighting, Lt. Jack Conger of hour over the Solomons added a whole bevy of 
the flying Marines thought he knew something new thrills to his collection, Here's the story: 


Q Jack slapped a burst into one of the surprised 'e were headed for each other, firing lke all 
strafors, then wheeled and downed another just hell.” Jack tolls it, “when I ran out of am- 
| off the beach, Suddenly a third Zero joined the party! munition! I kept right on going. though!” 


7 Ashe shot the COs to his Mae West, g Being bit partial the crash-boat crew fished Conger out 
another canopy loomed over him and first, then went after the Jap. The son of Nippon ducked 
| @ Jap hit the drink not 20 yards away! and dodged until Jack snagged the boat hook into his life belt. 


1] Conser took off from Henderson Field with @ Hetuming to Henderson with a pall 


committee to greet a visiting Jap flotilla. The who was out of calling cards, he ¢ 
typically Marine: four tiny Wildcats vs. they saw a flock of Zeros hazing ground crews. . 


5 “figured 1 might be able to nose up as he went over me and chew As the Zero hit the water in 
off his tail. I must have been kinda excited, for I pulled up too fas! two pieces, Jack kissed tho 
The prop nipped Nippie about five feet in front of his tail... WHAMMO!" wrecked Wildcat goodby: 


g When Conger pulled him aboard. the Nip 4¢) “I dropped both hook and Nip.” Jack says. They finally 
shoved a pistol into the Marine’s face knocked the Jap over the head and dragged him into the 
and pulled the trigger. The gun missed fire! boat again. Ashore, Conger went to the field and turned in! | 


acks Mid War 


. comfortab) 
ion, itis fully wiet 
chs by the diseare 


TRAPPED in a harness 

that keeps it from am- 
bling away, a laboratory duck 
becomes a subject for war- 
fare against malaria, under 
the direction of Dr. Morton 
Kahn at the Cornell Uni- 
versity Medical School, New 
York City. For two hours 
the fowl patiently submits to 
bites of malaria-infected mos- 
quitoes placed with it in a 
screen cage. If it contracts 
the malady, observers keep 
complete charts of its daily 
progress and relapses. Simi- 
lar in nature to human ma- 
laria, but incapable of being 
transmitted to man, bird m: 
laria provides a safe and en- 
lightening means for studying 
the life history of the parasite, 


SCREENED IN with the malarial 
mosquitoes that will bite it, the 
duck still doesn't seem to mind. The 
insects can be seen as black dots. 
irculor panel permits access to 
the cage when the knots are untied 
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MARKSMEN 


Y PRACTICING with a 37-mm. gun 

mounted on a “wobble plate” that 
can be made to rear and buck like a rodeo 
bronco, students at the Army's Tank 
Gunnery School at Fort Knox, Ky., soon 
learn the trick of hitting a moving target 
1,000 yards away while bolincing around 
inside a rough-riding tank. Mounted in 
the school's indoor range and operated by 
two men—one loading, the other aim- 
ing and firing—the big gun actually 
fires only .22 caliber, bullets, which pass 
through the center of the dummy shell 
the loader rams into the breech. At the 
other end of the range, only 1,000 inches 
away, are the targets—models of men 
and tanks scaled down to appear 1,000 
yards distant and moving at an apparent 
speed of 20 miles an hour. Operated 
electrically, the wobble plate is made to 
pitch and roll in simulation of a tank 
rolling over rough terrain at about 20 
miles an hour. After only three days’ 
training, students are said to be able to 
score an average of three hits out of 
every five shots, 


Photographs by ROBERT F. SMITH 


AMMUNITION consists of .22 coliber 
bullets that are shot through the center of the 
dummy 37-mm, shell rammed into the breach 


AIMING and loading is done exactly os if 
the two-man crew were handling regulation 
ammunition and trying to pot real Axis armor 


PITCHING AND TOSSING like o canoe in a high 
jobble plate” at the Fort Knox Tank Gunnery 
School gives student gun crews the ride of their lives 
28 they aim and load a 37-mm. gun, and then try to hit 
small moving targets at the other end of a 1,000-inch 
indoor range. Driyen by an electric motor, the wobble 
plate reproduces all the jolts and jounces of o tank be- 
ing driven full tilt over the roughest type of terrain 


TARGETS. Looking like those found in a Coney Islond 
shooting gollery, the targets are small models of men 
and tanks scaled down to appear 1,000 yards away, and 
made to move at on apparent speed of 20 miles an h 


VULTEE VALIANT is a swift, rugged two- istics of toda: 
place basic trainer widely used by both ship 


Army and Navy for traini 
These women workers 


g combat pi 
Vultee Fiei 


's hottest planes into the 
by a 450-hp. motor, the 
ots. Valiant has a top speed of 182 m.p.h. and a 
Id, 21,000-foot ceiling 


Vultee recent 


com- 


Calif,, are building some of the character- pleted its 10,000th trainer. 


DRY YANKEE HUMOR is puzzling guards at 
a German base prison camp for Allied airmen, 
since American POW’s there decided to adopt 
insignia to show their new status. The postcard 
below, sent by Capt. Robert H. Bishop, a bomber 
navigator now at the camp, brought the design 
at the right from the Walt Disney studios to 
Germany, via the Red Cross. 


Novel emblem designed for 
U. S. prisoners of war in 
Germany by Walt 

shows live fighting 
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ARMY'S STANDARD troop ond cargo-carrying glider Is the CG-4A, seen here taking off 
behind its nylon towrope. Fifteen men, or an equivalent lood in equipment, ammunition, and 
supplies, con ride it to a landing behind the enemy's lines. With its @4-foot wing span and 
4B-foot length, the CG-4A is not @ simple craft to build, os the following photographs show 


ILITARY gliders owe much of their 

tactical value to the fact that they 
are expendable (P. S. M., Feb. ‘44, p. 94). 
But this doesn't mean that they are slapped 
together carelessly. For efficient perform- 
ance, and for the safety of personnel, they 
must be built to the same high standards 
as our powered warplanes. 

Except for the absence of motors, a big 
troop and cargo-carrying glider such as the 
U. 8. Army's CG-4A is built much like an 
airplane. While it does not have to endure 
the stresses of powered flight, its light- 
weight structure must protect troops and 
supplies in crash landings. 

‘The photographs on these pages, made at 
the Astoria, N. ¥,, plant of the General 
Aircraft Corporation, show various opera- 
tions in the building of the CG-4A. 


AGS speed assembly of parts. Here a surveyor's 
transit Is being used to check the accuracy of one 
of the jigs at the General Aircraft Corporation plont SANDBLASTING prepares finished tramework 

for painting. The masked worker below is playing 
fine sond and compressed air on @ tail section 


SIDE FRAMES for fuselages ore formed by weld- 
ing dural tubes held in a revolving, counterbalanced 
quick, easy access to all ports 


LANDING GEAR parts are ossembled by weld 
ing members together into clusters. Arc-welding 
gives rugged strength needed for crash landings 


THE WINDSHIELD tote: shape In-another jig of 
the sheets of transparent plostic are installed. The 
blunt nose can be raised for loading and unloading 


FABRIC is stitched ond tied to fuselage ond wing 
sections with heavy thread. One worker pushes the 
Jong needle through, while another sends it back 


FAIRING STRIPS to cover the opening between 
wings and fuselage are shoped and drilled over o 
wooden form which is laminated to prevent warping 
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DOPING. Here two workers ore covering stitches 
on o wing surfoce with tape ond another is applying 
dope. Controlled temperature is necessary in doping 


TOWROPE is fitted with o telephone coble through 
which the glider pilot con talk with the skipper of 
the towing plone. Cords bind the cable to towrope 


all's 35-hp. Scout, with o speed of only 
# the pattern for modern plane efficiency 


ive years later hi 
the fas 


two. 
German sing 


coter Brisfit was outfighting 
ater planes of World War | 


idwing monoplane with retractable landing gear was 
jed by the designer as far back as 20 


The Bristol Bulldog, of which Barnwell was o codesigner, 
became the RAF's stondard single-seoter fighter in 1930 
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WHY THE NAZIS | 
Britain's 

Bristol Beaufort 

Torpedo Plane 


HYDRAULIC FLUID TANK ——— 
TWO 30 CAL. WING GUNS — 
NAVIGATOR'S TABLE 


NAVIGATOR ALSO ACTS 
‘AS GUNNER BOMBARDIER 


PILOT'S COMPARTMENT. — 


EXHAUST COLLECTOR RING —— 
AND ANTI-GLOW SHROUD 


1.065 HP. BRISTOL TAURUS DOUBLE-ROW 
4 CYL, SLEEVE-VALVE A.C, RADIAL ENGINE 


HORTLY after it was organized in 
S 1910, the Bristol Aeroplane Company 
engaged as its head designer the late 
Captain Frank Barnwell who, for the 
next 25 years, was the mainspring of a 
company that has turned out some of 
the finest fighting planes Britain has 
ever put into the sky. Barnwell’s very 
first design—a tiny 35-hp. plane that 
compares favorably with modern planes 
of similar power—completely revolu- 


DHUN THE obA | 


ol 


RADIO OPERATOR — 


———— FUEL JETTISON PIPE 


“——_LANDING WHEELS RE~ 
TRACT INTO ENGINE NACELLES 


“+ _LORENZ BEAM BLIND 
APPROACH POLE AERIAL 


ane CONTAINER —ONE EA, SIDE 
FIRSTAIDKIT = OGUGLAD 


WING GUNS 

LANDING LIGHTS. 
NAVIGATION LIGHTS 
CARB. AIR INTARE SCOOP 


tionized the concept of airplane efficien 


of that day. In 1917 he designed the Brisfit, 
a fast and highly maneuverable two-seater 
that is said to have been the best fighter in 
World War I and set an all-time record 

remaining in the service of the RAF for 
nearly 10 years after the close of hostilities. 
In 1922, Barnwell brought out a plane that 
was 20 years ahead of its time—an experi- 
mental midwing monoplane with a com- 
pletely encowled radial engine and retract- 


ROLE 


ye 


xm, 


able landing gear. Thirteen years later he 
produced the Blenheim, the fastest two- 
engined bomber in the RAF and the proto- 
type for two other now famous ships: the 
Beaufort, Britain's standard land-based 
torpedo plane, and the Beaufighter, which, 
with its four cannon and six machine guns, 
is the world's most heavily armed fighter. 
Both planes have top speeds of over 300 
m.p-h. The Beaufort is being used in large 
numbers by Britain's Coastal Command. 
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ROLLING REFRIGERATORS that can fol- 
low on the heels of fast-advancing troops 
are being used by the Army to keep soldiers 
on far-flung fronts well supplied with fresh 


foods. Each of these tractor-trailer units 
has a five-ton capacity and carries a 2%- 
ton gas engine that is thermostatically con- 


FIVE-TON LOADS of ps 


can entire di 
fice two plan 


jon. Enemy pilots are 
to blast one of th 


WALLS AND FLOOR of trailer are lined with 
rotective wooden slats. Compartment on 
joor is for the storage of fragile articles 


‘able or frozen foods can be 
carried in each tractor-trailer, three of which can supply 
1g to socri- 
refrigerators 


AWC LA0INYy 


YANKEE INGENUITY GIVES 


eeeg TRIGGER-FINGERED mittens neat- 
ly solve the arctic soldier's problem 
of how to keep his hands warm and 
yet be able to use his index finger 
for pulling a gun's trigger., Made 
of poplin, which is more flexible 
than leather in cold weather, the 
trigger-finger sheath folds down 
on the back of the glove after the 
soldier has finished shooting and 
has withdrawn his finger to rein- 
sert it in the warmer cowhide- 
covered part of the mitten. 


trolled and capable of producing tempera- 
tures from 35 degrees F., for perishable 
foods, to 10 degrees for frozen foods. Ins 
lation in the 140-cubic-foot trailer con: 
of a six-inch cork flooring and a six-inch 
layer of glass wool at the top and sides. 
After each trip, the unit is defrosted 


COOLING UNIT is a 2V/-ton gas eng 
uses Freon to produce temperatures from 
+ F, Under thermostoti 


Finds a Better Way 


OUR SOLDIERS THE VERY BEST EQUIPMENT FOR EVERY JOB 


IN THE BAG now being issued by the Army is 
the answer to the soldier’s prayer for a duffel 
container that has sufficient capacity, is easy to 
carry, and offers adequate protection against rain 
and moisture. In addition to these features, the 
new kit provides a metal U whose arms can be 
slipped through the bag’s eyelets (shown below at 
left) and then fastened with a lock. Made of a 
camoufiage-green duck, the bag has been specially 
treated to protect its contents against mildew and 
is capable of withstand- 
ing a lot of rough 
handling. One of the 
features for which 
soldiers are especially 
grateful is the attach- 
able web sling which a 
man can throw over his 
shoulder and thus com- 
rry a heavy; 
load. For a handle, the 
kit has a sewn sling. 


MANY LAYERS of light clothing, 
instead of only one or two of heavy 
woolens and furs, have been found 
to be the best way to keep our 
soldiers warm in the Arctic. ‘The 
secret les in the insulating air 
pockets formed between the layers. 
Starting with light woolen under- 
wear, a soldier dons light alpaca 
and covers that with GI poplin or 
herringbone twill. As the ther- 
mometer drops, he merely adds 
more under and outer clothing. 


A PACK BOARD of plywood helps soldiers to carry 
cumbersome equipment into areas where vehicles 
cannot penetrate. Cord is used to fasten loads to 
the board, which is fitted with adjustable shoulder 
straps. Canvas extending between the board’s curved 
edges cushions the load on a soldier’s back. Like the 
other items on these pages, this carrier was developed 
by the Army Quartermaster Board at Camp Lee, Va. 


WATERPROOF SACKS of thin rubberoid plastic are 
protecting the rifles of our soldiers when they have to 
splash ashore from landing barges. The sack fits 
loosely over a rifle and allows a soldier to pull the 
trigger if things suddenly get hot and he hasn’t time 
to remove the gun’s covering. 


When “the Lights Go on 
By 
ALDEN P. ARMAGNAC 
Photos by ROBERT F. SMITH 


MAGINE lamps that light by 

radio power, that stay on when 
they are turned off, and that kill 
germs in the home. Will future 
dwellings contain such scientific 
wonders? In experimental form, 
these and other appliances as re- 
markable have already been dem- 
onstrated by Samuel G. Hibben, 
director of applied lighting at the 
Westinghouse Lamp Division, 
Bloomfield, N. J. 

Just because fluorescent lamps 
commonly have a tubular shape is 
no reason for having to make them 
that way, he points out. He ex- 
hibits laboratory samples shaped 
like globes or dumbbells. Special 
glasses or ash trays filled with a 
metallic vapor also are made to 

Although usually seen in the form of tubes, fluorescent lamps glow from radio power. Besides 
Fac He ae Neotel haat dosage) walle and amber lamps for read 
by Samuel G. Hibben, a Westinghouse lighting expert FN ree a any coe 
made to glow with green, blue, and ht by bombard- PEs MOS ABNEY Or 
ing its luminescent coating with high-frequency radio energy ‘decoration. 


This portable diathermy instrument, of the A group of fluorescent lamps of modern designs and colors. 
type found in doctors’ offices, is lighting Those stonding in the background are being lit by 

the unconnected lamps in the photograph ot carried through conventional The smoller ones in 
the right. More powerful instruments ar the foreground, however, are being lit by radio power ema- 
ployed to liaht lamps that are far removed nating from the pads of the dicthermy instrument ot left 


€ J) 
Sf Somorrew- 
Again” After the War, They Will Be Lit by the Magic of Radio 


Wiring? That little matter may be 
ignored, as far as external appearance 
goes. By way of trial, Hibben sus- 
pended a small diathermy machine, 
which radiates ultrashort radio waves, 
from the ceiling of his cellar. When 
he filled a fruit bow! on his dining-room 
table with fluorescent globes, they lit 
up to make a rainbow-hued centerpiece. 
Permanently installed in walls and 
floors, similar radio equipment could 
obviate need for certain special light 
fixtures and outlets, permitting port- 
able lamps to be moved about wherever 
wanted. 

Midget versions of bactericidal lamps 
used in hospitals, which kill germs with 
ultraviolet rays, could serve a variety 
of household purposes. One tiny model 
would keep baby’s bottles germ-free. 
Also applicable in preserving, it would 
offer assurance against spoiled batches. 


1g ultraviolet lamps use 


‘A “shoe-tree" lamp of similar type is jn hospitals sade by’ 
said to keep shoes free from the orga: ilk bottles ond the jars in which foods are preserved. A ney 
isms of athlete's foot. shoe-tree” germicidal lamp, in use at talc 


Certain minerals become brilliantly to keep footwear free of organisms that cause “athlete's foot’ 
luminous under black light—ultraviolet 

rays from a lamp screened to shut off vis- 
ible radiance—and night prospectors apply 
the fact to search for desirable ores (P.S.M., 


Dec., ‘39, p. 104). For home decoration, the 
minerals may be pulverized and made into 
enamel for walls, which glow in handsome 


Looking like @ modern sore: 
the type that may light our 
being illuminated by 
ond walls of a room per 
cern for @ trailing 


ines two lamps of 
. Both lamps ore 
whose source in the floor 
3 the lamps to be move 
rie cord over which people may 


hues when illuminated by 
concealed black-light lamps. 

An amusing bit of show- 
manship demonstrates the 
“lamp that won't go out.” 
While Hibben discusses other 
laboratory developments, he 
keeps an innocent-looking 
little bulb burning in a stand- 
ard screw socket. At length, 
he calls attention to it, and 
takes out the bulb. To the 
‘observer's astonishment, it 
continues to glow as it lies 
in the palm of his hand. Its 
secret is a phosphorescent 
coating, which gives off light 
for several hours after being 
activated by the bulb-shaped 
vapor lamp. In one practical 
application suggested by the 
trick, lights of this design 
could mark fire exits of thea- 
ters and other public places, 
guiding occupants to safety 
if normal current failed. 
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“MILKING.” A head mossage 
persuades an adder to eject its 
polton into a glass. Dried venom 
from 70 puff adders (right) or 45 
cobras (left) would fill a cigorette 


THREE MEN comprise the South 
African anti-snakebite corps—left 
to right: Private Lear, Corp. F. 
Walsey (in charge), and Corp. 
M. J. Clemence. The snakes are a 
black mamba (left) and @ python 
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PRISONER! Pvt. L. L. Leor, one of the South African 
Medical Corps’ snake catchers, spots @ deadly pu adder 
‘ond, at right, hos it in the bag. Its venom will save lives 


Army Snake Hunters 


SOUTH AFRICAN SOLDIERS SNARE 
POISONOUS REPTILES FOR VENOM 


DDEST army group among Allied forces, a 

South African Medical Corps detachment 
catches venomous snakes and extracts their poi- 
son for snakebite serum. Two of South Africa's 
deadliest reptiles are most sought, the puff adder 
for its virulent blood poison and the yellow cobra, 
which produces a nerve poison. Twice a month 
the snakes, carefully tended on a “farm” after 
capture, are “milked” of their venom by mas- 
saging the tops of their heads while the fangs are 
held over the edge of a glass. The thin, clear 
liquid is dried and sent to the South African Medi- 
cal Institute. There selected horses are injected 
with successively larger doses of the two venoms 
to make a serum which is saving soldiers’ lives on 
fronts all over the word. The three men insist 
that if you are gentle, snakes are easy and safe 


At the bottom of a clear Florida 
lake, a Navy motion-picture 
cameraman films a diver at work 


0 ‘TRAIN student divers in the 
Trice of their hasardoas’ trade, s 
Navy motion-picture photographer re 
cently took his camera to the bottom 
of the lake at Silver Springs, Fla. 
and photographed an expert diver 2 
he went through a routine of prope 
diving techniques. “Shooting” was in 
the best Hollywood style, with a script 
girl and production crew splas 
around on the surface in bathing suits. 
When working below, the director and 

‘ameramal small diving masks. 


IAL U. 8. PHOTOGRAPHS 


Wearing a diving mask and kicking 
to stay in position, the 
cameraman grinds oway os the 
demonstrates the best techniq: 
of underwater work. Film was made 
for the training of student divers 


Enter the from the ond of 
o ledder unusual pictures 
were shot by cameramen of the Novy 
Photographic Science Laboratory 


DANCING down a 45-foot plaster mountain 
in a scene for a forthcoming movie, Rita Hay- 
worth posed a problem for Columbia Pictures 
cameramen. They solved it by using a 26-foot 
camera boom rolling on a 150-foot track, which 
made it easy to shift quickly from long shots 
to close-ups. 


LANC'S 


LIFEBOAT is the radio-equipped rubber 
dinghy below, which is automatically released and 
inflated if the big British Lancaster bomber gets 


ditched in the Channel. Each flyer wears a whistle 
to help the others find him in the water at night. 


LIBERATION is promised the enslaved 
peoples of Europe in the design of a 
shoulder patch adopted for personnel of 
U. S Army Headquarters, European 
‘Theater of Operations. A “V" of thun- 
derbolts shatters a chain in the oval 
badge, which is about three inches long 
and two inches wide. 
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southern Indiana, A shovel 


SUPER-TRUCKS that carry raw materials 
away from mines and quarries have proved 
superior to rail cars, especially on short 
hauls. Climbing steep grades and requiring 
no track extension to keep up with forward- 
moving shovels, such many-tired giants 
transported 300,000,000 tons of coal and 
metallic ore in 1943. Report on the opera- 
tion of a single 30-ton truck tells the story 
In a three-shift, 24-hour day it can carry 
3,000 tons. Fleets of these Mack-Interna- 
tional trucks working with Diesel and elec- 
tric shovels can open new mines within a 
few days. At open-pit mines they are un- 
equalled, the makers say. 


res on this trailer-tractor combination beor the weight of 50 tons of coal, mined from an 
ging up six tons af each scoop was used to fill the body 


= 
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Total haul of this Mock tractor is 80 tons—each set of 
three side-dumping skip bodies holding 40 tons of stone 


SHOCK FROM IMMERSION is greatly reduced when 
flyers downed in icy waters wear waterproof overalls. 
Exposure suits like the one seen at left, developed for 
U.S. and Canadian air-sea forces, will keep men warm 
for hours after they climb from the sea onto life rafts. 


GRENADE NO. 69 gives the enemy 
no time to escape or to hurl it back. 
A concussion weapon, which explodes 
immediately upon landing, it is made 
in seven parts of Durez plastic, and 
was developed by Joseph Stokes Rub- 
ber Co., Ltd., of Canada. 
plastic makes the grenade resistant 
to weather, water, and mud. 
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FELOAEIING FUERE TANKS 


KEEP THE BOMBERS FEWING 
HOW SHIPYARDS TURN OUT THE VESSELS THAT FEED OUR AIR ARMADAS 


By JACK O'BRINE 


ITH men and steel and imagination, 

U. S. shipbuilders fight to overcome 
our No. 1 war handicap—two wide oceans 
to cross. They've already given us a mer- 
chant fleet nearly three times its prewar 
size, But that’s not big enough. They must 
build faster and faster, lest front lines over- 
seas falter and fail for want of food, fuel, 
and reinforcements. 

In the surging drama of our shipbuilding 
program, all vessels assume importance. 
Each one has her role in literally carrying 
the battle to the Axis. Every new ship, from 
the great gray troop carrier to the lowliest 
seagoing craft, adds to our combat strength. 
We dare not underestimate the contribution 
of a single one. But a thick slice of glory 
must go to the tanker—that world-girdling 
fuel packer—without which our thunder- 


Photographs by WILLIAM W. MORRIS 
Drawings by STEWART ROUSE 


ing air armadas would sputter and die. 

When our Flying Fortresses and Liber- 
ators zoom off on one of their devastating 
1,000-plane raids on the Reich, they lug 
enough gasoline to keep the average Amer- 
ican motor car running for 1,000 years. 
Each plane has to carry around 3,000 gal- 
lons to get to the target and back to Britain. 
But—you've guessed it! Some unsung tank- 
er has braved an Atlantic crossing to supply 
that fuel. And one big raid uses up half its 
entire load. 

With an air force of tens of thousands of 
fighters, in addition to giant bombers, de- 
livery of fuel to keep ‘em flying moves to 
the front rank of war problems. Add to 
that the healthy thirst of an even greater 
number of motor vehicles in our mechanized 
columns, which also must strike at the 
enemy from foreign soil, and you begin to 
realize why the U. S. Maritime Commission 
and our War Shipping Administration place 
such warm bless- (Continued on page 118) 


SHOP WORK: PATTERNS SPEED 
THE FABRICATION OF 


COMPARTMENTATION OF A TYPICAL TANK! 
i es Se sk 


inner bottom, whose vertical sec- 
token their shapes from the tem- 
plates shown in the background of photograph 
No, 3, has been put together in o pre-assembly 
yard near the ways. While tankers look alike, each 
is built to carry @ certain cargo on given routes 


PARTS 


1 The first step in building the hull is to make 

© model scaled one-quarter inch to the foot, De- 
pending on hull’s shape, a draftsman decides how 
plating is to be done, then numbers and letters 
each plate on the model s0 that men in the yards 
will know ot a glance just where each 


job of building a wooden 
template is the laying out of a mockup for o curved 
steel template on which a hot plate can be laid and 
pounded into shope (as shown at the right). This 31- 
foot wooden frame has been built os a pattern for a 
curved plate that will be used at the stern of o ship 


5 Another and tougl 


Following the lines marked in soapstone, the 

"burner cuts and bevels the plates by means 
of automatic oxyacetylene torches that are pro- 
pelled along tracks by tiny electric motors. The 
of these automatic torches enables o burner 
three cutting jobs at the same time 


t holes calls for desterous hands and 

yesight. Shifting the plate back and forth, 
‘ond left and right, by means of two levers, this work- 
er quickly positions the plate so that drill will como 
down precitely on each spot indicated by the markers, 
One slight miss, and the plate will have to be scrapped 


«| Following the lines on the workers in this 
600-foot room lay out actual-size wooden templ: 
ch, ports Hern for o woman's di 
jerve as guides in cholking up steel plate for the 
cutter. When finally cut, the plate is morked with 
the same number and letter it wos given on the model 


6 An sight-ton weight box, with a great ooken beom 
for a hammer, is used to pound the furnaced plate. 
Striking at on angle, the beam slides along the plate 
with each blow, As it burns, it shapes itself to the 
+ themselves from 


hed templates ii 
be used fo mark u 
1 bottom of the shi 


out o plate from a woode 
marking up the plate for 
hammer and punch. Cutting 


indicated i ton 
sns_ore written on for the fabricating sho 
in the event plate hos to be heated ond shoped 


ings on every new tanker that is launched. 

Tt was on a blustering, rain-drenched day 
that a writer and photographer of PorvLaR 
SCIENCE MONTHLY received admission to 
the Bethlehem Steel Company's Sparrows 
Point shipyard. Cold wind whistled through 
towering works surrounding tankers under 
construction on the waterfront near Balti- 
more, Md. Rain beat in our faces. It was a 
fine day to sit at home by the fire. But that 
thought didn't seem to occur to Manager 
Frank A. Hodge and his thousands of busy 
workers, Their chief concern, we learned, 
had nothing to do with meteorology. It cen- 
tered on their unfinished ships—ships des- 
tined to be completed on or before schedule 

—regardless, 

Sparrows Point, we learned, has been 
keeping shipbuilding schedules since 1889. 
It built craft used in our last two wars, 
and it’s well represented in this one. From 
its sloping ways on the sprawling Patapsco 
River has come as wide a variety of ships 
as you can imagine—sidewheel and packet 
steamers, coastal liners, tugs, colliers, tor- 
pedo boats, and tankers. Unlike yards build- 
ing the Liberty ships and other one-design 
craft, “the Point" turns out “tailor-made 
ships~ vessels of special design to fill the 
special needs of a nation whose battle fronts 
thrust onward across the seas. It's prepared 
to construct as many as six different types 
of ships at the same time. 

In building tankers, you have to have this 
kind of shipyard. For it's a fallacy to be- 
Keve that because most tankers look alike, 
they're from the same blueprint. One may 
have to be built for long hauls, another for 
coastal service, A third may be designed to 
carry airplane gas, while her sister will 
pack cargo of crude or light oil. Still others 
must vary in draft to solve the problems of 
depth in foreign ports. In terms of con- 
struction, that means installing power, 
pumping systems, armament, and other 
equipment that has been made to order. 

In making the 16,000-ton tankers that can 
haul as much as 6,750,000 gallons of high- 
octane gasoline on one trip across the At- 
lantic or Pacific, the shipyard works are 
necessarily of huge proportions. Scaffolding 
that lines the ways towers into the air. The 
tower cranes that stalk back and forth be- 
tween the slips have a leg spread of 30 feet, 
and from the revolving penthouse atop 
them, their derricks can peek into a twelfth 
story window. They lift big preassembled 
sections and lower them gently into place on 
the growing ships. Sometimes, when a piece 
is too heavy for a single crane, two or three 
of them, working together like well-trained 
giants from Mars, will share the load. 

In striking contrast to the noisy ways is 
the cathedral-like quietness of the great 
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600-foot mold loft—on whose floor is laid a 
life-size diagram of the ship to be built. 
From this big diagram loftsmen make tem- 
plates for almost every piece that goes into 
the hull and frame of the vessel. The tem- 
plates, made of light wood, are as necessary 
to shipbuilding as patterns are to dress- 
making. But they're considerably more ex- 
pensive, costing as much as $100,000 for a 
ship of only 10,000 tons. 

Cut, marked, and numbered, the tem- 
plates go to the layout shed, where the steel 
plates are marked accordingly. Cutting and 
punching the rivet holes take place in the 
yard's fabricating shop, where the ship's 
frames, bulkheads, shell, and other metal 
parts are also made, Some of these can be 


THE HULL AND BULKHEADS 


FREIGHTER HULL CONSTRUCTION, 


ht show how trans- 


ightor's hull while 
uttress tanker's sides, Tanks 
hter's bottom are often filled with 


bollost. Below, three cranes share 
the job of lowering o heavy plate into place 


-_ 


M@, LAYING THE 


Even the old-timers get a kick out of laying 
the keel for a new ship, Here the No. I plate 
is being lowered into place at the bow. Rows 
of plates—tnown as strakes—will be riveted 
to either side of keel to form ship's bottom 


OF THE TANKER BEGIN..T 


TANKER HULL CONSTRUCTION 


NOTE THiS 1S PART OF MIDSHIP ote RATING 
Sicis examen w svaces se — 
outed tv BoLRMEADS a 


‘CORRUGATED 
ConsiTu iat 
BULKHEAD 


“conausarao 
FRANSVERSE BULKHEAD 


The construction of a tanker's bow is similor 
to that of its stern (diagramed ot upper 
right). Tronsverso bulkheads (below) combine 
with longitudinal bulkheods to form tonker's 
compartments (right). By being corrugated, 
bulkheads ore made both stronger and lighter 


To the stern ond of the keel is attached the "sh 
© troughlike plate in which will lie the propeller 
shaft and rudder post. Note the many holes for riv- 
ets, a great number of which ore required because 
of the tremendous load the plate will have to carry 


TAKE SHAPE ON THE WA 


TANKER STERN CONSTRUCTION 


Teansvenst wee 
Fea LONGITUDINAL 
- NS as 


VS 


YO MAIN Dec 
'auDDER stocx. 
TURNS RUDDER 


Propetire 


SHOE SHAFT BOSS 


Fa) 


FASTENING SHELL PLATES 


This view of a hull bottom near the stern shows 
how the plates are temporarily or hung 
‘on bolts. After the bolts ore removed, the ri 
holes are beveled from the outside, ri 
ets are slammed into the holes from inside the 
hull, and their protruding ends ore countersunk 


CRANES HAVE THE BIG JOB 
OF ASSEMBLING THE PARTS 


Only port of the seemingly endless stream of ma- 
terials that flows into each ship is shown in the 
photograph at right. Gliding up and down on either 
side of this spras g, mane are gigontic cranes 
whore beams continually swoop down, snatch up a 
piece weighing anywhere from a few pounds to 50 
fons, swing it over the ways, ond drop it preci 

into‘ the right ploc 
too heavy for om 
position, and together they 
smack on the line that shows whe 
The secret of these cranes’ accura ye hand 
signals the ground men send up to the operator 65 
feet above. Note worker signaling at lower right 
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TRAVEL 


EMERGENCY 
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Flattening the rivet ends into the beveled depres- 
Si les is done with a pneumatic ham- 


t. Like weld~ 
highly poid 
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| TANKERS J 


formed cold; others, emerging hot from 
near-by furnaces, are hammered into 
shape; some, which have to be bent, are 
twisted and held down with strong metal 
“dogs” on the flanger's slab—a large steel 
platform having squares which are some- 
what similar to those on a waflle iron. 
Construction time on the ways for tank- 
ers of 16,000 tons has been cut down from 
41% months to 67 days, an East Coast 
record which Sparrows Point shipyard 


THE RUDDER is made by welding plates laid on o 


has recently set. This has been made - 
Possible by new methods of handing stet fm, na on eetylene frch the burn athe 


with flame—burning and welding. Using by the fast-working welder. When completed, the rud- 
a flame, a steel man can work with metal der will hang finlike from corrier inside ship's stern 
as a tailor works with cloth. With modern 

torches and welding equipment, steel can i 

be taken apart and put together more { 

easily than wood, 

When a tanker is from 60 to 80 per- 
cent completed, she is launched. That's 
the big day for the yard, but it doesn’t 
mean that the craft is ready for service. 
Many things have to be done before she 
can carry her cargo on the high seas. 
She's towed from the launching ways to 
the near-by outfitting pier—or wet docks 
—for finishing. There engineers, outfit- 
ters, painters, and electricians give her 
life, By man’s genius, she gets power to 
swim around the world, power to see with 
searchlight eyes and to hear and speak 
through radio. Then off she goes to join 
her sister tankers in supplying fuel to 
keep the Allied motors of war roaring on 
every battle front. 


... AND ANOTHER TANKER 
IS READY FOR LAUNCHING 


In place of holding plates, which hod to be burned salt,” will be moving at about 18 m.p-h— 
+ thon she wi move again—and men will 
standing by wi ready to douse the 


groundways should they ignite from the friction 


used to free the gre: 
the ship into the water. 
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No Traffic Jam in the Sky! 


Green Light for the Air Age 


Amazing visual instruments 
are predicted as a means of 
policing crowded airways in 
_the postwar aviation boom. 


Drawings by STEWART ROUSE 


PILOT‘S LOCATION INDICATOR 


Postwar pilot may have sectional maps mount- 
ed in a frame, with a light throwing @ small 
silhouette of the plane as it moves across the 

‘out on the map before him 


ILL the postwar period see the sky 

filled with aircraft moving safely 
about their business without fear of colli- 
sion, traffic jams, and delayed landings? 
That is a problem of vital interest to the 
layman as well as to the aviation industry. 
It must be solved if our dreams of the com- 
ing air age are to be realized, 

To do this, engineers of America’s elec- 
trical and instrument companies have as- 
signed many of their staff experts to de- 
velop devices for flight and traffic control to 
bring order out of what otherwise will be 
chaos. With war-sponsored developments in 
radio three-dimensional indicators and visu- 
alizers, it is quite probable that future air 
navigation and traffic control will be almost 
wholly visual on the part of both pilots and 
ground traffic-control personnel. 

Up to 1930, airport traffic control con- 
ted of a man on the runway with a red 
and a green flag; this was adequate, for 
traffic jams were few and far between. In 
that year the first radio-equipped control 
tower was built, and there were but an even 
dozen in the entire country three years later. 
Today, there are 35,000 miles of completely 
radio-beam and beacon-equipped airways in 
the United States alone. ‘This system must 
be expanded to a global coverage and re- 
vised almost completely to handle the antici- 
pated air-line and private air travel of the 
future. inued on paye 208) 


VISUAL BEAM 


INDICATOR 


the po- 
Plone 


COLLISION - DANGER 


INDICATOR 
Such a device would indicote 
the direction, proximity, and 


relative position of the planes 
near by. As plones vary alti 
tude with relation to instru- 
ment-carrying plane, the spots 


change their color accordingly 


PLANES ABOVE 
S_REGISTER IN 
‘BLUE (SKY) 


REGISTER 


‘BELOW, 
TN GREEN (EARTH) 


image, showing course, is fixed. Arrows 
point to four situations. Breaks in 
imoge show the location and 


age 


FLYING 
FROM BEAM 
TO LEFT 


CROSSING BEAM. 
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AIRPORT TRAFFIC INDICATOR 


A ponsible device whereby opprooching plones are 
picked up by radio three-dimentionol indicators and 
shown on the walls of this control room. A plone 
coming within range of the beams would set up on 
impulse lighting o spot on the wall through myriad 
bocklights. Incoming planes would be shown in red 
on painted beams by a signal growing stronger: out 
going, in blue, by a diminishing signal. OF-beom 
planes show white. Wall markings give altitude, and 
floor markings show proximity of plones to cirport 


_ =. ef 
ansnatrens 


SIGNAL TO 
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KEY 
@incomine puanes 


‘OUTGOING PLANES 


Qorr-eam PLANES 


TE R010 Beams 


AIRWAYS POSITION 
INDICATOR 


This automatic position ond altitude indi- 
cater moy be a future safety device for 
those who trovel by oir. It would give the 
cirport control center a continuous picture 
of all airway traffic movements, both out- 
bound ond inco til the plones were 
in range of the circular control room above 


SOSITION RELAY RECEIVER FORWARDS IDENTIFICATION & 
ALTITUDE OF PLANE, PLUS LOCATION, TO CONTROL CENTS 
“bees 70 Co 


SIRS THAT 


NG, CHINA. (By Radi 


HIPS the Japs have bombed and 
sent to the muddy bottom of 
China’s Yan 
ng war materials to t 


Chungking again. Divers r 
to go down 60 fee 


kaded 


to salvage a 
an engine may be rebuilt 
vith homemade parts; a wrecked 
ship may have to be sliced in two 


and lengthened—but w 


aunched it steams away under its 


er 
he story of determina 
enuity you can 
ted along the mile of water front 
nat is the Mingsung Shipyard near 
hungking. 


here on the san 


and rocky beach, a dozen 
ranging from “wooden Liberties 
to a converted passenger steamer 
are being readied to take part in 
China's vital wartime and postwar 
Carpenters at the Mingwung Shipyards, river traffic | 
Chungking, China. Workmen bring in. The Mingsung yard could not be 
genvity ond still to bear on dificult confused with one of Henry Kai 


pbuilding ond recondi: 


‘hey ore shown vsing o 8¢r’S plants, for it has its machine 


» fn preparing. decting Shops in a 2,000-foot dugout hacked 
e boats that ore being the solid r fa steep hill 
made seaworthy after Jop strafing 
~ 


ta 
— 


Adjoining the ship: 
yords are the machine 
shops in a cave cut for 
2,000 feet in the solid 
rock of a stoep hillside. 
No Japanese bomb 
could penetrate the 
50-foot thickness of 
rock that separates 
the workers from the 
ground above. Through 
air raids, work has 
continued with th 
provised equipment 
plus Chinese offic 


ONT STAY SUNK 


In spite of Japs and highs 
water, ingenious Chinese: 
shipwrights keep a fleet! 
of vessels on the Yangtze: 


After this Jopanese-bombed wooden ship hos 
been reconditioned by Chinese w tw 
steam away from the shipyards fo 


A damaged ship that is to be ove 
tthe shipyard by 
for early that month the river rises os 


had to go down 60 feet to salvage @ boiler 
d ship. This boiler, American built, was raised 
and awaits installation in o repaired vessel 


dup the ways from the Yangtze 
st be ready to float, 
founder in the shipyard 


CLAIMED TO BE THE BEST all-around 
fighter plane in the world, the new P-51B 
version of the familiar North American 
Mustang sports a four-bladed propeller 
driven by a Packard-built Rolls-Royce 
Merlin engine. Addition of the wing tanks 
shown enables the P-51B to convoy heavy 


TO HOLD ENGINE COWLINGS 
of high-speed warplanes, a new fas- 
tener invented by Dr. FE. L. Mack 
and perfected by the Aircraft Parts 
Development Corporation is manu- 
factured by the Elastic Stop Nut 
Corporation. The fastener, illus- 
trated and diagramed below, is a 
spring-lock device, light in weight 
but rugged in construction. The 
Army Air Forces have found that 
it meets specifications for use in 
any Army airplane. It has been 
similarly tested and passed by the 
Navy's Bureau of Aeronautics. Vi- 
bration-proof and quick-acting, it 
will have many postwar uses. 


bombers to target areas over 400 miles 
from home, fight, and return, Fuel from 
these tanks is used on the way out, saving 
standard fuel load for fighting and the re- 
turn trip. Tanks are dropped as combat 
area over target is reached. On shorter 
missions, bombs may replace these tanks. 


HE IS BRIEFING PILOTS of fighter planes with a 
new multilevel table that shows line-up for a pro- 


jected mission. Tiny model planes are arranged on 


the glass plates, separated to represent graphi- 


cally the different altitudes at which the bombers 
and fighters will fly and the formations they will 
assume on their approach to the target area. Capt. 
G. J. Burris, of Canton, Ohio, military intelli- 
gence officer of a new P-51B fighter squadron in 


England, is shown demonstrating the table. 
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AN “IMPACT SWITCH,” shown below, is a 
new safety device that automatically actu- 
ates the discharge of several pounds of liquid 
carbon dioxide into the burning engine com- 
partment when a combat plane crashes. It 
was developed by engineers of Walter Kidde 
and Company as an automatic fireman to 
release clouds of fire-quenching vapor even 
if the pilot has been rendered unconscious. 
It is also called a “crash switch.” 


F 


A 

ol 
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A SAFETY SHUTOFF that acts in the event 
of a ruptured or bullet-pierced hydraulic 


system of an airplane is being made by Sim- 
monds Aerocessories, Inc. The hydraulic 


BELL HELICOPTER 
designed by Arthur M. 
‘Young is powered with 
a Franklin air-cooled 
engine behind the pilot. 
The rotor consists of 
two blades kept at the 
proper pitch by coun- 
terbalances on rods be- 
low the rotor itself. The 
counterbalances turn 
with the rotor blades. 
‘The helicopter has a tri- 
cyclelanding gear and is 
metal-covered through- 
out. It seats two, side 
by side, and the cabin 
has full automobil 
type doors. This model, 
No. 2, has been flying 
since October 1943 and 
is constantly improved. 
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A NEW ERA in safety, economy, and effic- 
iency in aircraft engines is heralded with the 
Guiberson Diesel. This 310-hp. engine, prod- 
uct of the Guiberson Diesel Engine Co., of 
Dallas, Tex., does away with ignition trou- 
ble, flash-fire danger, carburetor icing, and 
complicated servicing, 


fuse (quantity-measuring type), illustrated 
below, shuts off escaping fluid after a meas- 
ured quantity has passed through it, thus 
saving the remainder of the fluid supply in 
the hydraulic system and permit- 
ting the rest of the system to be 
used. Variations in oil viscosity or 
rate of flow do not affect the suc- 
cessful operation of the fuse, nor do 
back pressure, surges, or large 
amounts of air that may be left in 
the hydraulic system. 
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Teaching Explosives to 


They're just fast-burning chem- 
icals that pack a punch... There 
are many kinds, and each kind 
has its own particular job to 


do in war as well as in peace. 


By 
ALBERT Q. MAISEL 
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ODERN WARFARE is the art of using 
explosives to throw explosives. In any 
battle, the side which can throw the largest 
quantity of explosives the greatest distance 
and with the greatest speed usually comes 
out the winner. 

But what are these things we call ex- 
plosives? Most of us think of them as 
powerful, violent chemicals which go off- 
that is, explode—on the least provocation 
Actually, any explosive which meets this 
definition is usually too sensitive for war- 
time use. The best known of the high ex- 
plosives, TNT, is so insensitive that it will 
not explode even if hit directly by a high- 
powered rifle bullet. As for power, there is 
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Combustion speed is 
secret of explosives 


Drawings by STANLEY BATE 


Do Tricks 


actually more energy in a pound of coal 
than in a pound of TNT. 

‘The secret of expl res lies in their con- 
trol. They must be used in such a manner as 
to release their power suddenly, at just the 
right second and in just the right place. 
With industrial explosives, the right time 
means when everyone has moved out of the 
danger zone around the explosion, and the 
right place may mean that point in a bore 
hole which will break away just the desired 
amount of rock. With military explosives, 
there are even more precise demands as to 
time and place, for a shell must not explode 
under the impact of firing it from a gun, but 
it must explode at a predetermined second. 
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Actually, explosives are simply compounds 
or mixtures which burn. But they differ 
from ordinary burning things in two re- 
spects; they burn much faster, and most 
of them carry their own oxygen supply. 
When you burn a piece of wood, its outer 
surface combines with the oxygen in the 
air, and a large part of the wood is trans- 
formed into gases. In the reaction a great 
deal of heat is released. If you used small 
chips of wood, they would burn much faster 
because they present more surface to the 
air. And if you burned wood powder in 
an atmosphere of pure oxygen, combustion 
would be even more speedy. In fact, it 
would take place so fast that you would 
have a miniature explosion. 

When you deal with regular explosives, 
you speed up the combustion still further, 
because chemicals are present which release 
oxygen and thus hasten the process. Most 
of these chemicals are compounds of nitro- 
gen and oxygen, for nitrogen is a “lone woll! 
element which separates readily from com- 
bination with others, 

Hundreds of fast-burning, or explosive, 
compounds and mixtures are known, but 
only a few can be used as military ex- 
plosives. These are the ones which remain 
inert until the proper moment and then 
give off their energy under a controlled 
impulse. 

‘There are two basic types of military 
explosives. Those called propellants are 
relatively slow-burning and give off large 
quantities of gas. When one of these is 
exploded within the barrel of a gun, it builds 
up its pressure gradually and thus does not 
shatter the gun itself. Instead, it sets in 
motion the one part of the assembly that 
can be moved—the bullet or shell—and, as 
the gases expand, this is guided by the gun 
barrel and moves out to fly through space 
toward the enemy. Of course, the so-called 
slow burning of a propellant is slow only in 
comparison with the rapid detonation of a 
high explosive. Its burning actually occurs 
in a fraction of a second. 

The second great class of military ex- 
plosives consists of the bursting agents. 
‘These are insensitive explosives capable of 
withstanding the great heat and shock ex- 
perienced within the shell when they are 
hurled out of the gun barrel. But when they 
finally do explode, the reaction takes place 
so fast that they shatter their steel con- 
tainers and wreak havoc wherever they land. 

While propellants explode by “burning,” 
bursting agents explode by a process known 
as detonation. The difference is merely one 
of speed, but it is a great difference. Ordi- 
nary smokeless powder burns in the open 
air at a rate of three or four inches per 
second. Inside a gun barrel, heat and pres- 
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GRADUAL PRESSURE 
PUSHES SHELL 
FORWARD 


PROPELLENTS 
BURN SLOWLY 


sure speed up this rate very greatly. But 
TNT detonates at a rate of over 22,000 feet 
per second, and nitroglycerin has a detona- 
tion speed of over fire miles per second! 
Both propellants and bursting agents, 
however, are relatively insensitive. This 
an essential quality because otherwise they 
would frequently explode in the manufactur- 
ing plant, in shipment, or in an ammunition 
dump. But in order to cause them to go off 
at the proper time, ordnance experts have 
had to develop other explosives known as 
primers or detonators. These are sensitive 
enough to explode from the shock of a ham- 
mer blow or the percussion of a firing pin 
On small arms such as shotguns or rifles, 
a tiny detonator is sufficient to initiate the 
explosion of the smokeless powder in a shell. 
But in larger cannon, a chain of explosions 
frequently is necessary. The firing pin of 
a big gun will detonate a small and sensitive 
primer of fulminate of mercury. This will 
in turn ignite a charge of black powder, and 
this will pass on the explosion to the less 
sensitive smokeless powder that hurls the 


BURSTING AGENT 
REMAINS DORMANT 


shell out of the gun and toward the enemy. 

The same sort of train is used within the 
shell itself. With an armor-piercing shell, 
the artilleryman wants to be certain that the 
projectile first pierces the enemy's protective 
armor and explodes within the fortification 
or the hull of a ship. He accomplishes this 
by equipping his shell with a delayed-action 
fuse mechanism. The relatively insensitive 
explosives within the steel shell actually 
withstand the terrific shock of impact upon 
armor. But this shock slows up the shell, 
and causes a striker set in the back of the 
shell to hit a tiny detonating charge. This 
in turn may set off a booster charge and, 
completing the sequence, the booster will set 
off the high-explosive shell. Such a train 
of explosions can be designed to take any 
desired number of fractions of a second, or 
even seconds or minutes. 

Even though propellants are relatively 
slow-burning, ordnance experts find it neces- 
sary to control their rate of burning. The 
ideal explosion is one which will continue 
with mounting force until the shell has left 


EVERY BIG SHELL PACKS SEVEN EXPLOSIONS 


Firing @ big gun sets in mi + of seven 
fitonic. Detonated by the firing pin, © primer 


off the tetryl. This booster sets off the high 


1, Primer (mercuric fulminate) 


3. Propellant (smokeless powder) 


5. Detonator (black powder) 


plotions, five of which are small, two of which are 
ites @ black-powder charge that, in turn, sets off the 
propeliont—and causes the first big bang. On contact, the shell’s fuse 


10s the detonator, which 


plotive to cause the last and biggest bang of all 


2. Igniter charge (black powder) 
4, Fuse primer (fulminate) 
6. Booster charge (tetryl) 


Bursting charge (any high explosive) 
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BURSTING AGENTS 


DETONATE 
RAPIDLY 


the gun. The pressure within the gun should 
build up gradually so as not to shatter the 
barrel; and none of the explosive should be 
wasted by failure to be consumed before 
the bullet has left the gun. 

‘To control the burning of the propellant 
powder, it is formed into grains. The larger 
the caliber of the gun, the larger the grains 
of powder which are used. Increase in size 
slows up the burning, since the grains start 
burning on their outer surfaces and com- 
bustion progresses inward only as the outer 
layers are consumed. 

‘This method of slowing up burning pre- 
sented the engineers with another problem. 
Originally, all grains were formed in spheri- 
cal ball shape. Thus, they burnt fastest at 
the start of the explosion, when their outside 
surfaces had the greatest area. As each 
pellet burned away, it became a smaller 
sphere and thus produced its gases at a 
slower rate. Such round-grain pellets built 
up high initial pressures, which quickly 
dropped off. This didn’t matter very much 
with small arms, but it was a serious draw- 
back when large guns were involved. 

To overcome this difficulty, ord- 
nance experts have developed a 
number of different shapes for 
powder grains. The British evolved 
cordite, a smokeless powder in long, 
cordlike grains. The French de- 
veloped thin, flat strips. In Amer- 
ica, engineers worked out still an- 
other way of regulating the rate 
of burning. They continued using 
round pellets, but they coated them 
with relatively slow-burning outer 
surfaces. Thus, when the burning 
surface was greatest in area, at 
the beginning of the explosion, 
these deterrent coatings slowed 
down production of gases. Once the 
outer surfaces of the sphere were 
consumed, the faster-burning inner 
powder compensated for the reduc- 
tion in the area of the burning sur- 
face. Such a powder grain would 
be termed “balanced,” in that it 
produced its gases at a fairly uni- 
form rate. 

But American engineers have 
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gone even further and developed “progres- 
sive-burning” powder grains—forms that 
increase their rate of burning as they are 
consumed. This is accomplished by forming 
the powder into cylinders with as many as 
seven holes running through a cylinder, 
parallel to its axis. While the outer surface 
of the cylinder decreases in area as it burns, 
the surfaces of the holes increase. Because 
they are designed to more than compensate 
for the decreased area of the outer surface, 
they actually produce gases at an accel- 
erated speed toward the last quarter of 
their explosion. 

‘With such powders, it has become possible 
to design guns of high efficiency. Gun bar- 
rels can be thinner than before, and still 
withstand the pressures in the barrel, for 
these pressures build up gradually and the 
power of the explosion is not wasted in 
“flash” after the shell has left the gun. 

American engineers were also responsible 
for the development of smokeless powders, 
although these were first adopted by other 
countries. Black powder, which had been 


SHAPING OF POWDER GRAINS 
CONTROLS EXPLOSION SPEED 


STRIP 


SINGLE 
PERFORATED: 
CYLINDER 


To reduce the rate at which o propellant builds up its gas 

its powder grains are shaped so thot they lose ii 
crea os they burn, and consequently give off less and less 
gos. To maintain the rate, the grains ore shoped into hol- 
Tow cylinders s0 that the loss 


in their outer areas is ex 
inders. 
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used from the earliest days until after the 
Spanish-American War, had a number of 
drawbacks, not the least of which was the 
fact that it gave off large quantities of 
smoke which aided the enemy in locating 
artillery. 

Smokeless powders were made possible by 
the development, toward the end of the nine- 
teenth century, of nitrocellulose. They are 
more stable, eliminating the greater part of 
the muzzle flash and smoke formerly asso- 
ciated with all firing pieces. However, they 
are not completely smokeless, although 
their small white puff is far less easily lo- 
cated than the dense black smoke of the 
powders formerly used. 

Most armor-piercing shelis depend ‘upon 
steel rather than upon explosives to secure 
their armor-piercing effect. Such shells are 
made of extremely hard, tough, and heavy 
steel, hurled at great velocity from long- 
barreled guns. Large armor-piercing shells, 
such as those designed to penetrate battle- 
ship armor, are almost solid chunks of metal. 
The weight of their high-explosive charge 
ean be only five or six percent of their total 
weight. Yet, that five or six percent is 
sufficient to cause terrific damage within 
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BIG BITE. Using 19,266 pounds 
of “Nitromon,” «blasting agent 
developed by Du Pont, dynomiters 
were oble to chew c 69,360-ton 
Block of rock out of this quor- 
ty in one explosive gulp. Four- 
teen holes, é 


32-foot 
from th 
cherge wes #i 
cons, which were dropped 
holes ond "blown" simultoneously 


the close confines of an armor-plated hull 
once the steel slug has penetrated. 

Another method of armor piercing, which 
has not yet been adopted by any warring 
nation—except possibly in secrecy—involves 
the use of what is known as the Munroe 
effect. This phenomenon was first dis- 
covered by Charles E, Munroe, professor of 
chemistry at Columbian University, Wash- 
ington, D. C., and was announced nearly 45 
years ago in POPULAR SCIENCE MONTHLY. 

Professor Munroe, in conducting his ex- 
periments at the Naval Torpedo Station in 
1888, noted that explosive waves tended in 
certain cases to reinforce each other. His 
discovery was made quite by accident. 
Professor Munroe used to mark blocks of 
molded guncotton for identification by coun- 
tersinking letters into the surface of the 
blocks. When such blocks were laid upon a 
steel plate and exploded, Dr. Munroe noted 
that after the guncotton had detonated, the 
letters were reproduced upon the iron plate. 

‘What was most singular was that when 
the letters on the guncotton were raised 
above the surface they also came out raised 
on the iron plate. 

“In experimental investigation,” Dr. Mun- 
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roe wrote in POPULAR SCIENCE, “I eventually 
bored holes of various diameters and depths 
in guncotton cylinders and in the last in- 
stance, I bored a vertical hole completely 
through the cylinder. These cylinders were 
each placed on a similar iron plate. When 
they were successively fired, it was found 
that the deeper and wider the hole in the 
guncotton was, the deeper and wider were 
the holes produced in the iron plate. When 
the completely perforated guncotton cylin- 
der was fired, the iron plate was found to be 
completely perforated.” 

‘What Munroe had done was to shape an 
explosive charge in such a way as to cause 
the detonation waves to reinforce each other. 
He concentrated much of the explosive force 
in one direction, parallel to the axis of the 
cylinder. 

Conceivably, such shaped charges might 
be used for armor-piercing purposes on 
large shells, eliminating the necessity of 
sacrificing ninety percent or more of an 
armor-piercing shell to the weight of steel. 
A shaped-charge shell would be almost en- 
tirely made up of explosives, with only a 
thin outer container of metal. Gunners using 
such a shell could deliver a far greater 
quantity of explosives to a point of impact. 

So-called industrial explosives—of which 
dynamite is the best known and most widely 
used—play an important part in the winning 
of the war, both by making production 
possible at home and in their application 
on and immediately behind the battlefields. 
Dozens of new and improved methods of 
using such explosives have arisen directly 
out of the war effort. 

Dynamites have changed greatly from the 
first product developed by the great Alfred 
Nobel. Nobel made dynamite by absorbing 
highly explosive nitroglycerin in an inert 
earth called kieselguhr. This made a power- 
ful explosive which was still sufficiently 
insensitive to shock to permit its being 
transported and stored without great danger. 

Today, instead of kieselguhr, dynamite 
makers use mixtures of wood pulp, nitrate 
of soda, nitrate of ammonia, and other com- 
pounds to absorb the basic nitroglycerin. 
By varying these materials, they can control 
both the sensitivity and the power of their 
dynamite and, at the same time, control 
fumes which will remain after detonation. 
Such control is very important in preventing 
accidents in underground mining. 

Gelatin dynamites, containing nitrocotton 
dissolved in the nitroglycerin, are highly 
water-resistant and can therefore be used 
for underwater blasting. In the old days, 
many accidents were caused by attempting 
to thaw frozen dynamite at open fires. 
Today, antifreeze chemicals are mixed 
into dynamite to eliminate this problem. 
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U.S, Bureau of Mines 
MINERS save o lot of time and energy with dynamit 
By using different absorbing agents, experts can make 
luce its det 


‘nitro less touch 


“BIG INCH." To blost a trench for an underwater 


lopped 16,000 pounds of dynam 
into the bottom of Pennsylvania's Susquehanna River 


OIL PROSPECTORS ore putting dynamite to a new 
use by detonating @ charge to set up miniature earth 
tremors for seismic recording. A study of the vibra- 
tions shows if the ground is favorable for drilling 


FURNITURE specially constructed to conserve 
war-important woods and metals is shown in 
the photographs above, The chair at the left 


OF INTEREST To makes use of discarded webbing that was 
—= originally woven for use in Army gun slings 

re and parachute straps, Palm leaves and Mexican 

iien mesquite furnished material with which in- 


genious furniture designers fashioned the at- 


aa, 5 tractive chair and rocker pictured at the right 
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USEFUL AUTO HINTS 


SMALL MIRROR 
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RADIATOR FILLING CAPS in many recent- 

model cars are located in such a position 
that it is difficult to check on water level 
without head-bumping or gymnastics. If a 
small mirror is cemented to the underside 
of the hood or bolted to @ brace, the liquid 
level can be easily seen.—W. E. B. 


2 A SECRET RADIO SWITCH will prove handy 
in circumstances where a car must be 
left unlocked, as in many parking lots or 
garages. A toggle switch, wired in series 
with the regular radio switch and installed 
in the glove compartment (which in most 
cars can be locked), will help prevent this 
annoying battery drain—R. W. 


HUNTING DOWN SHORT CIRCUITS in auto wir- 

ing is simplified by this device. It con- 
sists of a small 6-volt buzzer, mounted as 
shown on a burnt-out fuse. When a regular 
fuse blows, replace it with this test rig, 
which will give an audible signal to indicate 
the short. An interruption of the sound 
means that the short is temporarily remov- 
ed. Listen also for changes in pitch of the 
buzzer, since they may signal removal of 
the short with continuing flow of the cur- 
rent through a headlight or other load.—R. K. 


4 TOUCHING UP SCRATCHES on a car fender 

or body is easily and inconspicuously 
done with a ruling pen of the type used by 
draftsmen. It can be adjusted quickly to 
the required width, and it tends to follow 
the groove of a scratch, thereby contribut- 
ing toward a neat job—H. F. R. 
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END OF ANOTHER NAZI DREAM .. . 


THIS WAS GERMANYS FLIER 


“PEOPLE'S CAR’ PROMISED BY HITLER IS ERSATZ JEEP 


ACK in the thirties, when Germany's war 


preparations were weighing heavily on her SPARE 
people, Nazi leaders dangled before the public a TIRE 
vision of a wonderful “poor man's car” soon to 

pour from the factories. It was to be an auto- STEERING 

motive marvel, light, fast, roomy, and inex- GEAR 


pensive; and it would reward Germans for the 
low wages, long hours, and shortages. 

Never made in quantity for civilians, this 
Volkswagen has turned up on battlefields as an 
inferior version of our jeep. Captured models, 
tested and taken apart by U.S. experts, show 
that the car is less rugged and versatile than its 
American prototype, but ingenious in design and 
economical to run. Power is supplied by a four- 


cylinder opposed motor, mounted 
at the rear and driving the rear 
wheels, The engine develops 
some 24 hp. and is cooled by a 
blower and housing that delivers 
air to the cylinders. Top speed 
is above 60 m.p.h., while gasoline 
mileage at this speed is about 33 
miles per gallon. The fuel tank, 
mounted in front of the dash, 
holds six gallons. A steel back- 
bone replaces the conventional 
chassis, and springing is ac- 
complished by means of coil 
springs located within trans- 
verse, pipelike housings. 


of (practically 
pocketbook. But 
mass production wos put off 


Converted for military uses, 
the Nati flivver serves the 
Germans as a light general- 
purpose vehicle. This one 
wos captured in Africa and 
brought to this country for 
testing. It hasn't the four- 
wheel drive or ruggedness of 
‘our own justly famour jeep 
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By MARTIN BUNN 


‘US WILSON finished installing a re- 

conditioned carburetor, stood back to 
regard the completed job with honest satis- 
faction, and decided he'd done enough for 
one day. 

Just then the roar of a motorcycle shat- 
tered the night. Gus looked up, and a mo- 
ment later State Trooper Jerry Corcoran 
came into the Model Garage, his browned 
face serious under his rakishly tilted, wide- 
brimmed felt hat. 

“I'm checking on a truck that's missing,” 
he said, and jerked a notebook out of the 
breast pocket of his tunic. “Name of W. & 
W. Manufacturing Company, Middletown, 
painted on it. Driver name of Joe Pickett, 
40, five foot 10, dark hair, dark eyes, clean 
shaved, wearing a windbreaker, work pants, 
and a cap. Has he been in here?" 

“Nope,” Gus told him. “What's it all 
about, Jerry? 

Corcoran replaced his notebook, fished a 
pack of cigarettes out of his other breast 
pocket, and lighted one, “This Joe Pickett 
pulled out of Middletown about four o'clock 
this afternoon with a half-dozen cases of 
‘W. & W. radar—or something even more 
hush-hush—to be delivered at a pier in the 
city to a ship sailing at midnight,” he ex- 
plained. “When he hadn't showed up at 11, 
the Army got worried and sent out an alarm, 
He's been traced as far as this county- 
stopped for gas about nine o'clock. That 
puts it up to us." 

‘Then Jerry roared away. 

Fifteen minutes later, as Gus was wash- 
ing up, the phone rang. 

Jerry Corcoran’s voice snapped over the 
wire: “I've located that truck, Gus, and 
you're the man to help me out. It’s stalled 
a mile in on the dirt road from the highway 
to Springdale.” 

“I know the road,” Gus said. 
the dickens was it doing there 

“That's what I'd like to know,” Jerry said 
grimly. “The driver says someone told him 
it was a short cut. There's something fishy 
about the guy, Gus. Come and give me a 
hand.” 

“OK,” Gus said. 
utes.” 

‘As he turned off the highway into the dirt 
road, his headlights knifed into pitch black- 
ness, and a mile farther a flashlight flagged 
him down. 

“It's me, Gus," Jerry Corcoran said. “The 
truck's down the road, but I want to talk to 
you. I'm sure this guy Pickett is lying. He 
says his motor began to miss and then went 
dead, and that he spent an hour checking 
the gas line without finding anything. Now 


‘But what 


“L'll be there in 20 min- 
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Gus Takes 


HIS MIDNIGHT RIDE 


he’s back there fooling with the ignition. 

“Well,” Gus said, “we'll soon find out. 

Fifty yards farther on, Gus's headlights 
picked up a truck at the side of the road, A 
man, who had had his head under the hood, 
looked up. 

“I've found the trouble,” the fellow said. 
“The condenser's burned out." He pointed 
at something lying on the running board. 

“Bring your flashlight,” Gus said to Jerry. 

They went over to the truck, and the 
trooper flashed the beam on the running 
board. A condenser case was lying there, 
Beside it was the condenser, its series of 


Over for Paul Revere 


SPEEDS A CONVOY AND FOILS A SABOTEUR 


alternate sheets of tinfoil and insulation 
roughly pried apart in several places. Gus 
examined it carefully. Then he turned to the 
driver. 

“You're lying,” he said sharply. “This 
"t burned out; it was delib- 


“T wanted to see what was the matter 
with it—I thought I could fix it," the man 
muttered. 

“That's another lie,” Gus snapped. “Any- 
one who knows enough about automobile 
ignition systems to locate condenser trouble 
and dismount the condenser, also knows that 


taking a condenser apart ruins it. You've 
stalled this truck purposely.” 

“That's right,” Jerry cut in. “You're un- 
der arrest, Joe Pickett. You're going to get 
a chance to tell the G-men just why you've 
held up an Army rush shipment.” He turned 
to Gus. “How are we going to get this 
truck going?" 

Gus scratched his head. “Going to the 
shop for a new condenser will take too much 
time,” he said. “I might take the one out 
of my car, but that would leave me stalled. 

‘Then after a pause, “I've got it,” he said. 
“If I can find—" 


Gus exomined tho condenser and turned 
to the driver. "You're lying," he xoid 
shorply. "It was deliberately ruined.” 


He pointed the flashlight into the truck, 
then reached in and pulled out two foot-long 
two-by-fours that obviously had been used 
as wedges for packing cases. 

“You take off the front license plate,” he 
told Jerry, handing him a screwdriver and 
a pair of pliers, “while I take off the rear 
one.” 

“What for?” Jerry wanted to know. 

“Never mind what for,” Gus told him, 
“Step on it!” 

“O.K,,” Jerry said. “This job is your baby 
now.” He turned to the driver. “You get in 
the truck and stay there,” he ordered. 

Gus took off the rear license plate. A mo- 
ment later Jerry brought him the front 
plate. 

“Let's have your handkerchief,” Gus said. 
Jerry handed his handkerchief over. 

Working in the beam of his roadster's 
headlights, Gus put one of the two-by-fours 
on the ground, placed a license plate on it, 
folded the handkerchief and put it over the 
license plate, laid the other license plate 
over the handkerchief, put the second two- 
by-four over that, and tied them all securely 
together with a length of twine. With his 
pliers he bent the corners of the license 
plates so that they were well apart, and then 
scraped the paint from around the bolt holes. 

‘Then he took the contraption to the truck, 
and using the bolt holes in the plates to at- 
tach the wires, installed it in place of the 
ruined condenser. 

“Switch on your ignition and step on the 
starter,” he called to the driver. A moment 
later the engine was running. 


He swung the truck 
‘on to a guarded pier 
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“That hold,” Gus told Jerry. “You'll 
have to drive my car.” 

“O.XK.," Jerry said. He wheeled his motor- 
cycle over and lifted it into the truck. Then 
he said to the driver: “You're riding with 
me, Mr. Saboteur.” 

Pickett climbed out of the truck looking 
frightened. “You guys got me wrong,” he 
protested through a wad of gum. “I ain't 
any saboteur. I'm just sick of being pushed 
around and overworked.” 

“Stow it,” Jerry cut in sarcastically. “The 
G-men may want to hear it.” 

‘They stopped at the State Police station. 
Jerry turned Pickett over to the sergeant 
and did some telephoning. Then he came 
out and got his motorcycle out of the truck. 
Near the city line an approaching jeep made 
a U-turn and swung in ahead of them. 

‘O.K.,” an officer called to Jerry. “We'll 
take him the rest of the way.” 

Jerry waved his hand and swung over to 
the side of the road. Gus followed the jeep. 

Twenty minutes later Gus swung the 
truck on to a guarded pier. Husky soldiers 
manhandled its load up a gangplank of a 
cargo ship. As soon as the last box was 
aboard, the dark ship slipped quietly away. 

Some time later Jerry Corcoran answered 
the station-house phone, It was Gus Wilson, 

“Get home all right?” Jerry asked, 

‘No, I didn’t get home all right,” Gus 
snapped. “I'm in the city jug for driving 
without tags. What are you going to do 
about it?” 

Jerry laughed. “Put the sergeant oa the 
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RING TROUBLES and 
How to Cure Them 


By RALPH ROGERS 


ISTON rings, tailor made by the manu- 

facturers to individual engine design, are 
precision parts of the modern automobile. 
‘They serve to fill up or seal the clearance 
between a piston and cylinder wall, keep 
blow-by or burned gases from escaping into 
the crankcase during the power stroke, and 
regulate the flow of oil to the walls of the 
cylinders. 

Just why a piston ring must be a preci- 
sion part may be seen from the figures of 
one maker who has calculated that the 
average automobile engine burns three one- 


CHECKING THE CYLINDER BORE will show 


whether honing is advisable. Here a dial gouge 


thousandths of a drop of oil per explosion. 
If it burned as much as a tenth of a drop, 
it would use 90 quarts of oil on a 600-mile 
trip traveled at 60 m.p.h, 

However, there are other parts of a motor 
that help control oil consumption, so don't 
jump to conclusions if it seems excessive. 
Too often an extreme ring setup is in- 
stalled when it isn't needed with the result 
that the upper part of the cylinders runs 
dry and wear and failure are rapid, 

Look first for external oil leaks at the 
valve cover, fuel pump, and oil-pan gaskets; 
then see that oil lines, pipe plugs, front and 
rear main-bearing seals, and the crankcase 

ventilator are not leaking. A thorough in- 
spection can best be made by wiping these 
parts clean and road-testing the car at 
various speeds, after each of which an ex- 
amination should be made for signs of 
fresh leakage. 

Many cars are equipped with combina- 
tion fuel and vacuum pumps, the vacuum 
section being used for the operation of 
windshield wipers and other accessories. 
A leaky diaphragm will suck oil from the 
crankcase into the vacuum line from 
where it will enter the intake manifold 
and combustion chamber and produce a 
blue smoke at the exhaust. Watch for 
sluggish action of the windshield wipers 


used. Right, a typical piston with its parts named _ 
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new ring and the groove. Measure with a 
gouge ond, if insufficient, lap both sides of the 
ting on fine emery cloth placed on a flat surface 


during acceleration as an indication of a 
defective diaphragm. 

‘Two other points should be exam’ sed be- 
fore concluding that the piston rings are at 
fault. If the intake-valve guide clearances 
are excessive, replace the guides (see P.S.M., 
Apr. 1944, p. 136) ; if the guides are all right, 
check the engine bearings (see P.S.M., Aug. 
1943, p, 128). An average safe clearance 
for intake-valve guides is 002” to .003", 
while that between the crankshaft and bear- 
ings is .002” to .0025". ‘The manufacturer's 
directions should be followed if available. 

Pistons on all present-day cars are re- 
moved through the top of the cylinders, 
which means that the cylinder head will 
have to be taken off. In doing a piston job, 
there are some important precautions to 
take. After removing the oil pan and 
cylinder head, but before taking off the 
connecting-rod caps, examine each cap to 
see whether it is stamped with the number 
of the cylinder with which it goes. If there 
are no markings, number the cylinders your- 
self on both the rods and caps with a sharp 


END GAP IS INCREASED by filing lightly. 
The ring below has a butt joint. tHe both 
ep cut or lop joint 


ends of a ring with o 


RINGS ARE INSTALLED or removed with o 
ting tool or pliers, opening the ends to expand 
them. Stagger gops of new rings, except on a 
Hudson, but put no gop over a’ wrist-pin hole 


punch and a hammer, noting on which side 
of the engine you place the markings. 

Now, before attempting to remove the 
piston, ream the top of the cylinder bore 
where a ridge has been formed at the end 
of the ring travel and thus avoid the possi- 
bility of breaking the second ring land and 
ruining the piston. Use a special ridge ream- 
er, and do not cut down further into the 
ring-travel area than 1/32” or half the width 
of the top ring. 

Examine the piston assembly after re- 
moving it to see how the rod is attached. 
In most modern engines, which have a 
force-feed lubrication system and aluminum 
pistons, the rod is assembled on the piston 
with the oil-spurt hole facing the camshaft 
and the slotted side of the piston facing the 
other side of the engine. Cast-iron pistons 
do not have slots, and rods in splash-lubrica- 
tion systems do not have oil-spurt holes. 

Next, check the cylinder bores for wear, 
taper, and out-of-round, using a dial gauge, 
an inside micrometer, or a telescope gauge 
and an outside micrometer. Take measure- 


TEST THE RING 


the bore, pushing 
with the piston to 


ure it ‘isn't cocke 
cause heat to buckle it 


ments within the ring-travel area near the 
top and bottom. If the bore is worn more 
than .003” per inch of cylinder diameter, a 
full honing or reboring job is advisable and 
should be done at a shop having the equip- 
ment. For example, if the standard diameter 
of the cylinder is 3", and the wear is .010", 
a rebore job is indicated. New pistons, of 
course, will also have to be fitted. They 
are usually available in oversizes of .010", 
020”, 030”, and larger. 

When new rings are to be installed, the 
old ones must be removed carefully to 
avoid scarring the piston. One method is 
to expand the ring with thin-nose, out- 
ward-opening pliers, slipping a thin strip of 
metal between the ring and piston and 
working it around to the far side; then 
expand the ring a little further and work 
in a second and third strip, after which the 
ring can be slipped off. Take off the top 
ring first, and in installing new ones, put on 
the lowest first and work with the same thin 
metal strips. If special instructions are pro- 
vided with the new rings, they should be 
followed. Be sure also to clean the grooves, 
taking care not to score the metal. 

‘New rings sometimes have to be lapped 
slightly to allow proper side clearance in 
the ring grooves, and the ends may have to 
be filed to obtain the proper end gap. If 
the specifications of the car manufacturer 
are not available, it is safe to allow a mini- 
mum end gap of .003" per inch of cylinder 
diameter, that is, 009” for a 3” bore. 
Minimum side clearance for aluminum pis- 
tons should be .0015” to .002” in the top 
groove and .001” to .0015” in the lower 
grooves; for cast-iron pistons, .002” to .0025” 
in the top groove and .0015” to .002” in the 
others. Do not allow excessive side clearance, 
for it may cause excessive oil consumption. 


The sides of a ring may be lapped on a 
piece of plate glass, using a fine lapping com- 
pound and rubbing gently with a circular 
motion on one side and then the other. One 
photo shows a method of filing ends. 

Do not force or drive a piston when re- 
turning it to its cylinder. The new rings 
will have to be compressed sufficiently for 
them to enter the bore. This can be done 
either with strong cord or with a sleevelike 
device that closes the rings as they enter. 

When retightening the connecting-rod 
bolts, use a torque-indicating wrench and 
follow the manufacturer’s recommendations 
for torque tension. If these are not avail- 
able, it is safe to use a 12” socket or box 
wrench. After pulling up a nut tight, if the 
cotter-pin hole is not visible, bring the nut 
up further—do not back it—until the cotter 
pin can be inserted. Never use old cotter 
pins. Where lock nuts are employed in- 
stead of cotter pins, tighten the bolt nuts 
firmly, put on the lock nuts with the open 
side out, turn them finger tight, and then 
give them a half turn with a wrench. 

Clean the gasket, cylinder head, and 
cylinder block of carbon and dirt, and then 
place the head on the block. The bolts and 
nuts should be tightened in the order recom- 
mended by the manufacturer or, if his in- 
structions are not available, according to 
the charts shown at the bottom of this page. 
Use a torque-indicating wrench or one with 
a 9" handle. Cylinder-head bolts and nuts 
should be drawn down evenly and gradually 
with the operation repeated until all are 
normally tight. Final tightening on iron 
heads is done after the engine has been run 
long enough to bring it to operating tem- 
perature; on aluminum heads, allow the en- 
gine to become cool after running and do 
the final tightening while it is cool, 


Sixeylinder L-head engine 


Sixeylinder overhead-valve en 


Eight-cylinder L-heod engine 


Eight-cylinder overhead-valve engine 
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IN THE DUNCAN PHYFE STYLE 


‘OR those who like their world maps in 

‘the shape of a globe, this Duncan 
Phyfe standard will prove a handsome 
piece of furniture in the study or living 
room. Mahogany is always suitable for 
furniture in the Duncan Phyfe style, but 
any good cabinet wood can be used. 

‘The standard shown was made for a 
12" globe, and the dimensions in the 
drawing can be changed to accommodate 
one of a different diameter, but be sure 
not to have the outside diameter of the 
horizon ring much greater than the over- 
all spread of the feet or the steadiness of 
the piece may suffer. You will find the 
height given convenient for chairside use. 
‘The top section containing the globe ro- 
tates on a swivel block, and the globe 
itself revolves on its axis. 

For the sake of conserving material, 
the thicker section of the central turning 
was post-blocked, as shown in one of the 
photographs. This method requires ac- 
curate centering in the lathe. Dowel 
holes for the feet may be bored after the 


By 
FRANK HEGEMEYER 


turning is made. The feet have a concave 
face where they fit the turning, and are 
decorated with beading as are the arms and 
horizon ring. 

Make up the horizon ring of four sections 
shaped as shown by the dotted lines in one 
of the drawings. Dowel them together 
temporarily and lay out two circles, 13” and 
16%" in diameter; then take them apart 
again for bandsawing the inside circle, Note 
that two of the segments are slotted to take 
the metal meridian ring with which the 
globe is provided when purchased. Any 
variation of the 214” measurement between 
the swivel block and globe, which may be 
caused by a lug mount different from that 
shown, can be compensated for by the 
length of the arm stems where they join 
the swivel block. 

After sanding and a trial assembly, glue 
up the piece and allow the glue to harden. 
If the wood has an open grain, apply a 
filler slightly darker than the wood and give 
it 48 hours to dry; then wipe the piece 
and finish with lacquer, varnish, or oil. 


Yay 


core of the extra thickness at the center 


2 Dress the tenon on the upright ot the 
lathe tailstock to fit the swivel block 


3 Crisscross the clamps for solid joints in 
doweling and gluing the ring. Bore o 1” 
hole at the V's or trim the frame corners 


4. A drill press may be used for beading the 
feet, arms, and horizon ring if no shaper 
is availabie. The highest speed is best 


‘groove 


Bore the hole small and top with the bolt 
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the Sleuth... 


Is DISGUISED AS A 
READING-GLASS STAND: 


DISTINCTIVE desk ornament as well 

as a real help in reading fine print or in 
examining minute details, this little hard- 
wood figure is amusing to make. Its size may 
of course vary with the diameter and focal 
length of the reading glass at hand; the pro- 
portions shown are suitable for a glass 214” 
in diameter, with a working distance of 3”. 
Bandsaw the profile from a glued-up block 
and bore a hole that takes the reading-glass 
handle snugly. The head and neck are 
turned from one piece, with two 5/32" holes 
drilled for the eye and pipe. A back saw will 
prove handy in cutting the slots for the 
checkered pattern and the visors. The pipe, 
nose, arms, and pockets are glued in place, 
and then the figure is lacquered—C.W.B. 
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Silhouette of Horseless-Carriage Era 


For the imaginative craftsman, this story-telling 
silhouette lends itself to a variety of applications. 
It was originally conceived as a sign to be hung out. 
before a country garage, bearing the legend “Com- 
plete Service for Horseless Carriages” in old-style 
lettering. The same design is adapted, however, for 
indicating the name of a householder, as a sign for 
many roadside enterprises, and even as a wall decora- 
tion in study or den. If desired, the silhouette may be 
cut from black cardboard and sandwiched between 
two pieces of glass, both clear in the case of a swing- 
ing sign, or the inner one frosted if a shadow-box dis- 
play is adopted. Suggested exterior mountings are 
shown at the right. It's also possible, of course, to 
make an attractive jigsawed version of the pattern 
in either wood or sheet metal.—HI SIBLEy. 
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Pets on Child’s Coat Hangers 


CoaT hangers bearing familiar bird 
or animal heads will aid in teaching 
children to hang up their clothes. Saw 
them from %” white pine, sand smooth, 
and fit with large screw hooks. The 
white cock has a red comb and wattles, 
yellow bill, and black lines; the dog is 
black and white, with a red tongue; the 
duck is white, with a yellow bill and 
black lines, and the black cat has a pink 
nose and green eyes.—GRAY WOLF. 
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FLEXIBLE PLASTIC TUBES for tocthposte 

jor tops ore made out of the sam 

|, @ new tough plastic manufactured 
iol quanti 


: : 
ve . 
shown at the right were also made from the 
now! pheslice Witch le la eee) now ookaly for ~ 
war purposes. In thin sections, the plastic : 
is nonrigid without being limp, but in thi 4 
it compares with the more ti 
fimilar substances. It is chemically inet 
will serve in @ wide range of temperatures, : 
and by moisture 


THIS WASHING SOLVENT works in cool water, and will thus 
eliminate shrinkage that is the result of hot-water washing. 
Two or three teaspoonfuls of the liquid prepare ' gal. of 
water. The solution, which should just cover the articles, 
is said to remove dirt and grease from any washable fabric 
and to soak clothes clean within a matter of 10 or 15 minutes 


be used on an automobile 
without running down 

unit, atta 
ing column of a pleas- 
ure car, truck, or bus, will work 
not 


plastic impervious to the ef- 
fects of battery acid. The 
packing around the battery 
lates is first saturated with 
water epplied with 
jropper when the fill- 
These bat- 
@ dry cells 


HERE IS A LINE MAGNIFIER thot will be 
of special use for those who read and reread 
V.mail, Made of optically ground cane gloss, 
# enlarges handwriting or printed matter 
2/4 times. This magnifying strip iso help also 
in reading directories, maps, and time-tables 


SURFACE PROTECTION FOR MASONRY is 
now possible with on entirely new type of coat- 
ing developed from ir 
which harden on con 


tow prodect i ora 
One cost is sufficiently thick for most uses 
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Bicycle Trailer 


‘UseD either as a hand- 
pushed shopping cart or as 
a trailer for a bicycle, this 
light, home-built conveyance 
can be maneuvered handily 
with @ full load of bundles. 
‘The handles, brackets, and 
wheels, taken from an old baby carriage, 
are attached to a body of 4” plywood erected 
on a base frame, which is built of 1” by 2” 
oak and screwed to the axle. Outside di- 
mensions of the body are 12” by 15” at the 
bottom, 15” by 16” at the top, and 24” in 
height.’ The bottom sections of the body are 


ik 


walk to the 


SHARPENED 


a) 
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‘SEWING-MACHINE NEEDLE 


Swivel Bracket Provides Shop 
with Adjustable Work Light 


MADE from scraps of two by fours, 
some carriage bolts, and screw eyes, an 
electric light bracket like the one in the 
drawings can be attached to a ceiling 
beam, yet be easily adjusted from the 
floor by means of a pole. The nuts on 
the two pivot bolts should be just tight 
enough to hold the fixture in any posi- 
tion and still allow the parts to be 
moved. Wax the rubbing surfaces to 
reduce friction—J. Moprocn. 
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and Shopping Cart Are 


ing @ cart behind 
shopper con 
ride home from market 
when time and distance 
make it inconvenient to 


Combined in One Unit 


stores 


screwed to the frame, while angle irons 
secure the four outside corners. 

When used as a trailer, the cart is 
coupled to the bicycle by a leather strap 
passed through a metal loop on the cart 
handle, and the two pivoted legs are moved 
back out of the way.—WILLARD ALLPIIN. 


Pattern Cutting with a Compass 


Smootu circular patterns can be cut in 
paper by fitting a standard compass with a 
large sewing machine needle that has been 
cut off %” below the shank and sharpened 
to a flat edge. The shank is about the same 
size as the standard compass-pencil lead. 
For an engraver's tool, fit the needle in a 
draftsman’s pencil.—NELSON P. GUIDRY. 
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AWN-MOWER blades, so hard to sharpen 
properly by hand, are automatically 
ground to the correct angle on this simple 
rig. The apparatus consists merely of a 
motor-driven grinding wheel and a wooden 
jig, the latter being a set of overhead ways 
and a carriage. 

No skill whatever is needed to put a new 
edge on both the spiral knives and the cutter 
bar with this outfit, which will put even an 
old machine in good condition for its sum- 
mer work. The part to be sharpened is 
inserted in the carriage and then simply 
pushed across the face of the rotating grind- 
ing wheel. A jig of the dimensions shown 
will sharpen a 16” mower. Make the carrier 
and ways longer if your machine is larger 
than this, Stock 4" thick will serve for 
all parts. 

Particular care must be taken to see that 
the ways are perfectly straight. Use well- 
seasoned hardwood if possible. The legs, 18” 
high in the drawing, were built for use with 
a grinding wheel 8" high at the top. Any 
grinding head, flexible shaft, or similar ac- 
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LAWN-MOWER 


Eases Grass-Cutting Chores 
By FRANK WHEELOCK 


cessory on which a grinding wheel can be 
mounted will serve if it is rigidly fastened 
to a flat surface, the standards being built 
to suit the height of the wheel. The wa; 
are simply arranged over the wheel, as 
shown in the photo above, or their legs may 
be fastened permanently to the base. Note 
that the ways are at an angle to the face 
of the grinding wheel, thus permitting a 
curved blade of the mower to come into con- 
tact with the wheel evenly at all points. 

Insert the blade reel in the carrier and 
adjust the bolts to bring both ends of the 
shaft to exactly the same height and one 
blade into contact with the grinding wheel. 
Bend the guide arm so that the blade will 
be ground at an angle, as shown in the 
drawings. With the wheel running, push the 
carrier slowly along the ways. The friction 
of the grinding wheel will hold the blade 
against the guide. Grind all the knives with- 
out altering the height of the reel. Then, if 
further grinding is necessary to obtain a 
good edge, turn both adjusting screws equal- 
ly to lower the reel and make another pass 
along all the blades. 

To sharpen the cutter bar, fasten it in 
the carrier with the same bolts that secure 
it to the mower. Remove the strap-iron 
guide used in sharpening the reel, tilt the 
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DETAIL OF 
REEL CARRIER 


cutter bar against the grinding wheel, and 
slide the carrier along, grinding off the rear 
of the flat to form a cutting edge at the 
front, as at right and in the drawing. 

‘Worn ratchet dogs can often be salvaged 
by grinding flat those portions burred over 
by Wear. This, of course, is not an auto- 
matic job to be done with the sharpening 
fig; a dog is held to the wheel by hand. 

Clean grease and dirt from the cogs be- 
fore reassembling the machine. Adjust the 
bearings so that the reel spins freely but 
without play. Then adjust the cutter bar 
against the blades so that they just clear it 
with a characteristic whispering sound. 
Painting the roller prolongs its life. 


Grinding on edge on @ lawn-mower cutter bar after 


shorpening the blades perfects the cutting 


‘action 


MAY CHECK LIST 


[ SHIPSHAPE HOME] 


Clean out garage and repair concrete floor and apron. 
Repair porch or stoop steps and patch walks and driveways. 


Inspect flat canvas and metal roofs for signs of deterioration. 


1, 
2. 
3. Overhaul, clean, and paint awnings and fastenings. 
4. 
5. 


Open attic windows or louvers and basement windows for summer ven- 


tilation. 


Cover cold-air returns and open basement and attic doors. 
Clean the heating system, draining and refilling the boiler if it is dirty. 
Do outside painting in early dry weather before the arrival of sum- 
mer insects. 

. Jack up sagging joists and replace rotted beams or sills. 
Take up all rugs and carpets and fill floor cracks. 
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Special Jobs for Your Jigsaw 


By EDWIN M. LOVE 


|ARDLY a machine in the home work- 

shop will be found more versatile 

than the power jigsaw. Besides filling 

all the ordinary requirements, it can be used 

to cut tenons, dadoes for half-lap joints, and 

dovetails, and to turn out a variety of scroll 

and pattern sawing. Special ornamental 

work, such as cutting beads on square table 

legs and fluting short turnings, is readily 
accomplished with this valuable tool. 

How are tenons cut with a jigsaw? Gauge 
guide lines for the thickness on one edge of 
the piece and width lines on one face, and 
then square shoulder lines all the way 
around, Use the widest saber blade, rip the 


‘al flutes ore cut on a short turning with o 
le chucked in place of a saw blade. The large 
stop limits depth, while that ot the operator's 
left gouges the stort of the cut, which is made, 
top fo bottom, by swinging the piece on the file 


cheeks first, the edges next, and finish by 
cutting the face and edge shoulders. 

‘On a workpiece that is not square all the 
way around, the cheeks can be made parallel 
with the face by standing the stock on edge 
by the side of the blade and tilting the table 
sufficiently to true the side of the blade with 
the entire width of the face. Return the 
table to a 90-deg. angle with the blade for 
ripping the edges. 

If several identical tenons are to be made, 
it is wise to use fences and stops. Cut the 
pieces to allow for exact tenon lengths, and 
set up a fence by clamping a strip of wood 
to the saw table. Not only must the dis- 
tance of the fence from the blade be correct, 
but the fence must also be parallel to the 
line of cut, which in some cases 
may depart from the center line 
of the table because of the blade 
leading to one side, A pivot 
fence set up as shown in one of 
the drawings allows freehand 
guiding while fixing the location 
of the cut and may be used if 
preferred. Clamp the ripping- 
depth stop where the end of the 
piece will butt against it when 


Cutting a tenon. The gauge block 
at right limits the length of the 
tenon, that at rear shoulder depth. 
The blade guide is raised for clarity 


2 Curve the blade in to start the 
bottom of « cross-lap dado, and 
turn the piece to finish that corner 


Sawing a concave edge on a short 
Siriaas uid clang) a eorred fans 


Square table legs are scored by 
in’ cr pein © beg 


5 Then V-cuts round the bead ends, 
ond a file is used to smooth them 


HOW TO CUT TENONS, DOVETAILS, BEADS, WOODEN SCREWS, 


FLUTES, AND SEGMENTS ON 


the blade has sawed exactly to the base of 
the tenon. This is always safer than at- 
tempting to stop the cut with the aid of the 
guide lines alone. 

When cutting the shoulder, clamp a length 
gauge at the right of the table and a depth 
stop behind the blade to limit the shoulder 
cut, as in one of the photos. The latter stop 
should be of sufficient height to keep the 
work from rocking forward at the top. 
It eliminates any accidental cutting away 
from the vertical into the tenon thick- 
ness. The end of the work slides along 
a gauge block that locates the position of 
the shoulder. 

Since the fences and stops accurately lo- 
cate the cuts, no guide lines are necessary. 
‘To save time, it is good practice to rip all 
tenon cheeks with one setup, rip the tenon 
edges next, and finally set up the stops to 
cut the shoulders. 

In making dadoes and half-lap joints, saw 
the ends like tenon shoulders, but you will 
have to curve in from one end to start rip- 
ping the bottoms, as shown in a draw- 
ing and one of the photos. The piece 
can then be turned around to cut away 
the curved waste and make the first cor- 


THIS VERSATILE POWER TOOL 


ner square. 

In what way are dovetails cut? Having 
laid out the pieces to be joined with the re- 
quired number of dovetails and matching 
pins (see P.S.M,, Apr. '44, p. 151), clamp a 
stop block on the saw table, rip the sides 
of the dovetails first, and then cut out the 
socket bottoms. Rip the pins with the table 
tilted to correspond to the slope of the dove- 
tail sides, and cut the socket bottoms as be- 
fore, leaving only narrow triangular strips 
at the edges to be trimmed by hand with a 
chisel. 

When is pattern sawing advantageous? 
‘This is principally a means of rapid duplica- 
tion of pieces. Many of the methods used 
for pattern sawing with a bandsaw are 
adaptable for use with a jigsaw, but usually 
the thickness of the material or pad of 
pieces to be cut must be limited to 2", or 
that amount minus the thickness of the 
jig base. 

‘An adjustable jig for cutting segments of 
various radiuses is shown in one of the 
drawings. The table sections are screwed 
to the cleats, forming the ways for the slid- 
ing arm, which in turn is locked with a 
screw from beneath. (Turn the page.) 


ag 


‘Use of the offset pivot mount allows the 
slide to extend through the table behind the 
saw blade so that the pivot can be set near 
the blade for sawing pieces to a short radius. 
Adjust the table forward or backward to 
correct for the lead of the blade. This jig 
is equally useful for smoothing the edges 
with a sanding attachment or a file. 

One of the photographs shows a setup for 
cutting concave edges on straight strips. A 
curved fence is clamped to the saw table, 
and the work is pressed against it as it is 
fed into the blade. The same method also 
serves for cutting concave inner edges of 
segments already curved on the outer edges. 
For the latter operation, the fence may be 
shorter than the piece to be worked. 

How are square table legs beaded? Set 


RIPPING 


DADO BOTTOM 
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the saw table level and score detween the 
beads with a stiff saber blade, using a depth 
stop, as shown in a photo. Next cut the di- 
visions roughly V-shaped and finish by trim- 
ming them round. If the leg is thick and 
the blade tends to “barrel” by bulging out~- 
ward in the cut, stiffen the blade by clamp- 
ing an auxiliary guide against its outer 
edge, as in one of the drawings. 

What is required for fluting turnings? 
Break off a suitable length of a half-round 
bastard file and grind the shank cylindrical to 
fit the chuck. Install it with one edge forward 
in the position of the teeth of a saw blade. 
Notch a piece of lumber to clamp behind 
the blade for a depth stop, and clamp in 
front of it, to the left of the operator, a 
guide for feeding the work against the saw. 
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Mark the flute spacing with a pencil on the 
upper end of the turning and press the work 
against the file at these points to make 
‘V-grooves. If half-round flutes are wanted, 
go over the work a second time, using a 
rattail file, 

In making spiral flutes, that is, at an 
angle from the axis of the turning, as shown 
in one of the photos and as required in the 
powder-box project that follows this article, 
tilt the table to the desired angle. Then, 
when pressing the work against the file, 
swing it around carefully to one side to 
draw the top of the turning into the file or 
in the opposite direction to draw in the 
bottom, 

In making spiral flutes on a short turn- 
ing such as the powder box, the situation is 
this: If the table were swung to the ver- 
tical, with the axis of the cylinder horizon- 
tal, the edge of the file would touch only at 
the perimeter of the circle. With the table 
level and the axis vertical, the file edge (if 
straight) would parallel the axis, touching 
from top to bottom. However, since the 
table is tilted to conform to the spiral de- 
sign for the flutes, the file will touch only at 
the center of the turning if the side stop is 


Turned Powder Box Decorated 


Mount a 4” by 4” by 6” hardwood block 
on a lathe faceplate and turn it to 3%” di- 
ameter. Face the end and turn the inside of 
the lid with its flange; then cut it off 11/16” 
from the end, which leaves %” of stock for 
finish turning. Face the rest of the block 
and hollow the inside to a tight fit for the 
flange diameter of the lid. 

Press the lid into place, then turn the top 
of it and complete the outside turning of the 


accurately adjusted, centering on the file. 

‘Therefore, to make a flute from top to 
bottom, set the side guide far enough to one 
side to start the cut at the top or bottom, 
depending on whether it is a right or left- 
hand spiral, and then swing the turning 
away from the stop to complete the flute. 
This, of course, must be done carefully if the 
flutes are to be straight lines and all are to 
follow the same angle from the vertical. It 
will not be found difficult after practice, and 
it will be wise to try to perfect the swinging 
motion first on waste stock turned to the 
approximate dimensions of the finished piece. 

Use a variation of this method to make a 
wooden screw, such as the screw required 
in a spinning-wheel project. Tilt the table 
to correspond to the lead of the screw, in- 
sert a saber blade, and set the backstop for 
cutting slightly less than the thread depth. 
Starting at the left end, feed the cylindrical 
stock into the blade until depth is reached, 
then carefully screw it along as the cut is 
made. This done, replace the blade with a 
three-cornered file, adjust the stop for full 
depth of thread, and complete the job. 
Leave a flat surface 1/16” wide on top of 
the thread. 


with Jigsawed Spiral Flutings 


box. While the piece is still chucked, use the 
indexing head of the lathe to mark off 12 
divisions for fluting, marking the spacing 
with a pencil on the upper shoulder. 

Pry off the lid and sand the inside of the 
box enough to make the lid fit freely. Then 
cut off the box and shape two flutes at each 
division as described in the preceding article, 
spacing each two of a pair so that they will 
be %” apart—E. M. L. 
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By JOSEPH ARONSON 


OW to keep current maga- utdoor |) 
zines where they can be se- Life am! 
lected quickly for reading is + 

common household problem. 
This wall or door rack, of elemen- 
tary construction, is a simple solu- 
tion. It can be hung on the inside 
of a cupboard or closet door, if 
you prefer not to have it show, or 
on the wall in a passageway or 
stair landing, where those who 
pass may choose their reading. 

Lay out the sidepiece profile, as 

shown in the drawing, on one 
piece of stock, nail another piece 
to it, and saw out both sections 
at one time, Next, lay out the 
shelves and shelf fronts, altering 
them, if necessary, to conform to 
the sidepieces; then glue shelves 
and fronts together in pairs and 
brad on a 4” by %” stop at the 
back. These troughs are then 
nailed or doweled to the sides. 
Rails are nailed on last, going 
on over the face of the sides to 
stiffen the framework. The length 
of all horizontal pieces should be 
changed in proportion if the width 
you decide upon is to differ from 
that shown here. 


CLOSET-DOOR RACK 


KEEPS MAGAZINES OUT OF SIGHT 


LIST OF MATERIALS 


no. 
Pe." DESCRIPTION we 
2 sipepieces 


1 TOP SHELF 


MIDDLE SHELVES 


sorrom sweur 


SHELF FRONTS 


SHELF FRONT DOTTOM SHELF FRONT 14 
aacnstors “ 

2 FRONT RAILS woo 

1 FRONT RAIL (DOWEL) 0 DIA. 


2 FLAT METAL HANGERS AND ScREWS 


NOTE! ALL DIMENSIONS ARE GIVEN IN INCHES. 


FRONT VIEW SECTION 
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By J. |. Biegeleisen 


day without coming across many arti- decorative materials made possible with the 


| OU can hardly go through an ordinary are but a few examples of the variety of 


cles printed by silk screen. Tablecloths, _ silk-screen process. 
glasses, trays, book jackets, posters—these At little expense and in your own home, 


BUY WAR BONDS 


you can individualize your 

ationery, make personal 

eting cards, decorate 
shelving, drapes, table linen, 
and handkerchiefs for your- 
self and your friends, and 
print game boards, em- 
blems, colorful pennants, 
and magazine covers for 
your civilian defense organ- 
ization, for your club, or for 
your school. You may begin 
silk-screen printing as a 
hobby and wind up with a 
profitable, interesting com- 
mercial venture. But no 
matter how or why you en- 
gage in this form of art, you 
will find it a lot of fun, 

Silk screening is a simple 
printing process that works 
on the principle of the sten- 
cil. The design to be printed 
is attached to a porous 
screen of silk or organdy 
stretched across a wooden 
frame. When the article 
that is to be decorated is 
placed on the printing base, 
the screen lowered over it, 
and the paint pushed across 
the screen with a squeegee, 
paint will then go through 
the mesh of the organdy 


con be mode 
silk. se porate stencil 
is required for each color used 
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wherever the fabric is “open” and leave an 
imprint, It will not go through where the 
stencil “closes” or blocks out the organdy. 
For a design in more than one color, a 
separate stencil is required for each color. 


The equipment is simple. You need a 
screen consisting of a rectangular wooden 
frame with organdy stretched across it, a 
smooth printing base or board upon which 
to set the card or other article on which the 
design is to be printed, and a rubber squee- 
gee for pushing the paint through the screen. 
Papers, paints, solvents, and other supplies 
can be found at most art-supply stores. 

A sturdy drawing board, a smooth table, 
or any flat surface will serve as a printing 
base. If there is an old window wiper handy, 


GUMMED  —— 


STRIP WITH 
FINGERS. 


REGISTRY GUIDES 


you need not buy a regulation squeegee, for 
it will work just as well. The purpose of the 
squeegee is to force an even coat of paint 
through the screen so that an equal amount 
of it will reach all parts of the design bemg 
printed. A customary method of quantity 
printing with a silk screen is to pour a 
sufficient amount of paint on the screen, 
push it across with the squeegee to print 
one card, push it back to print the next, and 
thus alternate each time, renewing the 
supply of paint when necessary. 

Make the wooden frame with strong, 
square corners, using any corner joint that 
you prefer and bracing it with angle irons 
if necessary. As long as it is rectangular, 
it can be of almost any dimensions, but 
14” by 20” will be found a good size. If you 
wish, you can make more than one frame and 
have an assortment of sizes. 

Stretch a piece of organdy across the 
frame to serve as a screen or ground for 
holding the stencil in a fixed position, tack- 
ing it tightly to the frame all around, This 
completed unit is known technically as the 
screen. The use of organdy, incidentally, 
was not developed as a wartime substitute 
and should not be considered a makeshift 
arrangement. When silk-screen printing was 
young, only silk was used, and this gave the 
Process its name, but later on, while silk 
was still plentiful, other fabries, among 
them organdy, also came into use and 
proved equally popular. 


FIG. 2 


TRACE-CUTTING 
THE DESIGN 


INTERLOCKING 
LOOSE-PIN HINGE 


FIG.3 
STRIPPING THE DESIGN 


Hinge the completed screen to a printing 
base so that it may be raised and lowered 
into the same place for each sci 
Hinges having removable pins will permit 
detaching the screen from the base when 
necessary, and also will allow substitution 
of another screen when desired. A 6” strip 
of wood held to the side of the frame with a 
single nail as a pivot will be helpful in 
propping up the screen so that your hands 
will be left free for removing prints from 
the base and for inserting fresh cards. 

‘This silk-screen outfit is permanent equip- 
ment that will not have to be replaced for 
each new project. The same unit, properly 
cleaned, can be used for dozens of different 
jobs. With it you can print on any reason- 
ably flat surface, and that includes such 
diverse materials as paper, leather, card- 
board, wood, glass, linoleum, and textiles. 

Before taking up the preparation of 
stencils, it is well to look into how silk- 
screen craftsmen handle the problem of 
register. In a one-color job this is not quite 
as important a problem as in work with two 
or more colors, for then care must be 
taken to print each color in alignment with 
every other color. 

Here is a foolproof method of color regis- 
tration. The card to be printed is centered on 
the printing base, like a picture in a frame, 
with the sides of the stencil frame as the 
limiting boundaries as shown in Fig. 1. 
Cardboard register guides are then tacked in 


DILUTED 
LUE | 


GLUE-PAINTING AROUND 
THE DESIGN 


FILM 
STENCIL 


FIG. 6 


STRIPPING THE FILM 


position along the sides of this card. They 
fix the position of every succeeding card in- 
serted for the printing of that particular 
design and are not altered or reset until all 
the colors have been printed on all the cards 
for this job. 

There are five main ways of making 
stencils, but one—the photographic method 
—is fairly complicated for the beginner and 
will be omitted here, 

‘Most elementary is the paper stencil, 
which may be prepared from a sheet of 
tracing paper or ordinary bond paper. Lay 
this paper over the picture or decoration to 
be reproduced while the latter is centered on 
the printing board between the registry 
guides and fasten it with adhesive tape; 
then trace the lines desired with a sharp 


FIG. S 
APPLYING 
TUSCHE TO 
THE DESIGN 


RUBBER 
SQUEEGEE 


knife, preferably a stencil knife, as in Fig. 2. 
Remove the tape carefully so as not to shift 
the tracing paper, and then lower the screen 
into place. The paint that is to be used in 
printing is put on the screen and spread over 
it with the squeegee. This adheres the 
stencil to the screen, after which it is a 
simple matter to raise the screen and peel 
off those parts of the stencil that are to be 
left open for printing the design, as shown in 
Fig. 3. 

‘The card to be printed is then placed on 
the printing board after the original has 
been removed, and the printing is begun, 
paint being spread over the screen with the 
squeegee. Silk-screening paint, with either 
an oil or water vehicle, is obtainable at 
artists’ supply houses. When you have made 
as many cards as desired, or have finished 
them all with the first color of a multicolor 
print, scoop up the paint remaining on the 
sereen and peel off the stencil. The screen 
can then be washed with kerosene-soaked 
rags, after which it will be ready for a 
new stencil. 

If hundreds of copies are to be printed, a 
block-out stencil will prove better than paper. 
Glue, diluted with 3 parts water, is used 
to block out those parts of the screen that 
are not to be printed. Lacquer or shellac 
can be used instead of glue, however, and 
are necessary with water colors so that the 
paint will not dissolve the stencil. 

Lay the screen over the model and trace 
the desired lines on the organdy with pencil 
or ink. Remove the original from the base, 
lower the screen, and then block out the 
parts that are not to be printed, applying the 
glue or other medium with a paint brush, as 
in Fig. 4. Allow plenty of time for drying— 
at least an hour for glue, 
less for shellac or lac- § 
quer—and proceed with 
the printing the same as 
when using a paper 
stencil. 

‘When the screen is to 
be cleaned, if glue has 
been used, just sponge it 
with warm water to dis- 
solve the glue, washing 
both sides of the organdy. 
Lacquer thinner or alco- 
hol is required for the 
other mediums. Be sure 
to allow the screen to 
dry thoroughly before 
putting it away. 

Lithographer's tusche. 
used with glue, forms the 
basis for still another 
stencil. Unlike the other 
methods, the tusche, 
which isa greasy sub- 
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stance either in liquid or crayon form, is ap- 
plied to the screen within the outlines of the 
design to be reproduced, as in Fig. 5, instead 
of outside them. Any mistakes in design may 
be washed out with water while the tusche is 
still wet, or with kerosene after it has set. If 
the picture being copied is valuable, a tracing 
of it may be used as a model to keep tusche 
from seeping through the screen onto it. 

Prop up the screen after applying the 
tusche, or remove it from the hinges and 
place it on blocks, and then spread glue 
over it with a piece of cardboard. If not 
free-flowing, the glue may be thinned with 
water. When the glue has dried, that over 
the tusche foundation will be scaly and can 
be easily broken away and removed, along 
with the tusche, with a kerosene-soaked rag, 
leaving the necessary open sections in the 
stencil for printing. 

Tusche may be made to give a variety of 
textural effects. In the liquid form it may 
be applied with an atomizer, air brush, 
toothbrush, or comb, or it may be stippled, 
spattered, or cross-hatched. The soft, 
sketchy lines of the crayon may be accented 
with the liquid tusche to bring out high 
lights or to add depth. 

Finally, there is a special film-stencil 
paper that is often preferred when printing 
is to be done in the thousands. This special 
paper, which can be obtained from art- 
supply dealers, is a glassine sheet lacquered 
on one side. The film is laid, lacquer side up, 
over the picture to be reproduced and is 
fastened at the corners with adhesive tape. 
Then the design is cut with a stencil knife, 
but just through the lacquer, not through 
the glassine paper, and the cutout parts are 
stripped off, as shown in Fig. 6, Examine 
the open areas and brush 
off any stray particles of 
lacquer that remain. 

Now lower the screen 
and apply a little lacquer 
thinner with a soft, fold- 
ed cloth to a small area 
at a time. Rub it with a 
dry, clean cloth, working 
more briskly as the thin- 
ner dries. This adheres 
the lacquer to the screen 
so that the glassine paper 
can be pulled away. Open 
places are thus left in the 
lacquer stencil through 
which the paint will print. 

A stencil of this kind 
is practically imperish- 
able and can be stored 
with the screen indefinite- 
ly if you wish to preserve 
it for further use, or it 
can be dissolved away. 
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TREES 


ADD LIFE TO YOUR MODEL PIKE 


By Carl W. Bertsch 


builder concerned with reproducing na- 

ture in miniature. One successful but 
tedious method of making them is to fashion 
the skeleton —trunk and branches—from 
wire, use wax, plastic composition wood, 
or papier-maché to build up the larger 
trunks, and then glue the leaves on labo- 
riously. The leaves can be made of paper, 
bits of sponge rubber, or slices of natural 
sponge. 

For a large tree of a particular type dom- 
inating the foreground of a three-dimen- 
sional picture, this method is still the best. 
‘The time and labor spent are well worth 
while for one or two trees. But when many 
trees are to be built on a large slice of coun- 
tryside, some other method must be used. 

T have found that going to nature for my 
skeleton, the tree structure, has produced 
gratifying results. Babies'-breath, Gypso- 


Tis are often a headache to the model 
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Which is the real 
scene ond which the 
model-rail layout is 
hard to tell in these 
photos. The land- 
scope ot left, built 
up from dried twigs, 
sawdust, and sponge 
rubber, is almost a 
cate of the real 
scene shown below. 
Many natural views 
ore possible in mak- 
ing your pike realis- 
fic in every detail 


& 


phila paniculata, an old-fashioned 
garden flower, when dried with its 
flowers, can be used to imitate al- 
most any type of wide-branching 
tree. Bunching individual stems and wind- 
ing them with brown or black carpet thread 
is a mass-production method far more real- 
istic than any other I have known or used. 
Dried babies’-breath can be purchased at the 
larger artificial-flower stores in natural 
color or dyed green. I prefer it dyed. 

What might be an elm with a bush near 
its base is shown in the photograph on page 
163. Both were made from dried babies’- 
breath. The diminishing scale of the other 
trees in the photo indicates some of the pos- 
sibilities. With its flowers attached, you 
have without further preparation trees just 
breaking into leaf in spring. For summer 
and fall foliage, leaves must be added. The 
most satisfactory material for this is ground 
sponge rubber. It is now difficult to obtain, 
but old chair-seat cushions made of sponge 
rubber are still to be found. 

Cut the rubber with scissors into 1%” 
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BABIES-BREATH 
- AND SAWOUST 


DEAD BRANCH! 


Hi 
REALISTIC “DEAD TREE: 
THE ENDS AND SCRAPE OFF THE 
BARK IN PLACES 


MAKE 
SPLIT 


GABIES-BREATH 
ANO SAWDUST 


vw 
SPLIT SPONGE RUBBER 
OR COARSE SAWDUST 


FRAY ENDS OF 
HEMP ROPE 


CASEIN GLUE 
AND “PLANT” 


pieces and run them through a kitchen meat 
grinder, using a medium-fine cutter. Pre- 
pare a thick mix of casein glue in a large 
bowl, and dip the ends of your trees into 
this and then into the granulated sponge 
rubber. Next, apply glue to the inner sur- 
faces and sprinkle on more granules. The 
‘result will be a well-leafed tree. 

Sawdust, coarse and medium-fine mixed, 
is the next best material for leaves. Instead 
of dipping the branches, sprinkle the saw- 
dust on. Sawdust with its finer particles is 
even preferred to sponge rubber for distant 
groupings. 

After preparing a heavy-foliaged tree 
with either of these materials, hang it top 
down on a line, gently squeeze the branches 
together, and leave it to dry. If it is allowed 
to dry upright, the weight of the leaves will 
make the branches droop. 

In woods viewed from a distance, the 
trunks of trees rarely show, and even single 
full-leafed trees show little trunk, so plant 
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SPLIT SPONGE—® 
RUBBER BY 
TEARING WITH 
THE FINGERS.“ 
NEVER LEAVE 
HARD EDGES 


ey 


ie 
mars crass, eer 


WILD GRASS, WEEDS,AND WHEAT 
See ARE IMITATED WITH HEMP ROPE. 
AFTER PLANTING "WEEDS? TOUCH 
LIGHTLY WITH GLUE AND SPRINKLE 
WITH FINE SAWDUST, 


these trees as low in the ground as the 
branches will permit. You will find that you 
need fewer trees to achieve density. Always 
plant bushes low. 

A 10” tree is 40’ high on a scale of \" 


equals 1’, high enough for model-railroad 
requirements. If a tree of this size is heavily 
leafed, it may be necessary to support the 
branches by circling them with fine black 
thread, which is not readily visible. 

Firs, pines, Lombardy poplars, and weep- 
ing willows cannot be imitated successfully 
by mass-production methods, but must be 
built up of wire, as shown in a drawing, ex- 
cept for distant background. Fir and pine 
forests are best painted on backgrounds, the 
mass-produced trees leading up to within 
1” or 2". This air space creates the illusion 
of terrain dipping downhill to rise again in 
the distance. 

Lombardy poplars and cone-shaped firs 
can be simulated from sponge rubber if they 
are on a small scale in the distance. Avoid 
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clipped, formal-garden effects, and strive to 
imitate nature from your photographs. 

Many herbs, wild flowers, grasses, dead 
twigs, and small roots will contribute to 
your completed landscape. 

Coloring your miniature countryside is the 
final step. Critically observe the woods and 
fields, and you will discover that no two 
trees, bushes, or patches of grass are ex- 
actly the same shade. In the distance are 
blues, lavenders, and purples; nearby trees 
are green tinged with yellow, brown, blue, 
and purple, grasses and weeds run from pale 
green to yellow, red-brown, and purple- 
brown, and ivy and wild vines are blue. Even 
the bare earth is red, yellow, brown, and 
bluish, Your sponge rubber and sawdust 
can be tipped with a multitude of colors to 
represent wild flowers. 

Artist's tube oil colors, studio size, are 
the best to use. These may be sufficient: 


Burnt umbe 
Raw sienna 
Burnt sienna 


Tyory black 
Prussian blue 
itramarine blue 


‘obalt. blue Yellow ochre 
Cerulean blue Golden ochre, 
Cobalt violet Cadmium yellow, 


edi, 
Cadmium yellow, pale 
Cadmium Oran 
Permanent Harrison red 
Raw umber Cadmium red, light 


‘To these add a 1-Ib. tube of zinc white. 

‘Thin the colors well with pure turpentine. 
Use 1” artist's bristle brushes for general 
terrain, smaller brushes for tipping flowers 
and vines. ‘Trees should be sprayed with an 
artist’s airbrush designed for oil colors or a 
good spray gun, never a standard retouch- 
er's airbrush. 

Be wary of flat backgrounds unless you 
are a landscape artist. Your safest bet is 
simply sky, possibly with interesting pat- 


Permanent green, light 
Permanent green, 
‘medium 


een, dark 


These trees ore made from dried flowers. Their 
19 scale will add distance to a landscape 


terns of clouds. Remember that the blue at 
the horizon is lightest. If your pike is bril- 
liantly lit, then your sky and clouds must 
suggest bright sunlight. 

Have a definite sunlight source when 
painting clouds. Pale pink and yellow, ac- 
cented by pure white on the sun side and 
light grayish blues and lavenders on the 
shade side, will give clouds three-dimen- 
sional quality. Keep them light in color un- 
less you prefer rain or storm clouds. 

‘And last, paint your whole layout—scen- 
ery and sky—under the light you intend to 
use in running your railroad, 


SPRING FURNACE REPAIRS 


By John Modroch 


HEN is the best time to service a fur- 

nace? Obviously not during the heat- 
ing season, for many parts cannot be taken 
out, or even reached, until the furnace is 
shut down. Many wise householders get at 
the annual furnace job in the spring, as soon 
as the last need for heat has ended. Thus 
they assure maximum protection against 
corrosion of exposed metal and also have 
time to order replacements. 

Don’t drain a steam boiler for the sum- 
mer; it is better to keep it filled to prevent 
rusting and to avoid the need for “condi- 
tioning” fresh water in the fail. Stale 
water, containing less air, is a better heat 
retainer and is less corrosive than fresh 
water, 

Since the cleaning of a heating unit is be- 
gun at the top to prevent the settling of soot 
and scale on parts previously serviced, begin 
by checking the smoke pipe, which should 
be taken down and emptied of soot. After 
a thorough cleaning, protect it from sum- 
mer dampness with a coat of hot-pipe alum- 
inum paint or some other metal paint. 

‘When ordinary hard coal is used, soot need 
be cleaned out only once a year, while an 
oil-burner smoke pipe may need attention 
only every two or three years. The pipe of 
a stove burning green cord wood may re- 
quire cleaning every month or so, and if 


CRACKS in “some boiler 
through 2 peephole wit 


ie en 
the help of @ flashlight 


164 


trash is burned in a furnace in the summer, 
the pipe will need another cleaning before 
it is fired in the fall. 

During reinstallation of smoke pipe, make 
the joints airtight where the pipe enters the 
chimney and where it fits into the smoke 
head of the furnace or stove. Furnace putty 
or some fireproof plastic compound is an ex- 
cellent sealer, or a mixture of 1 part Port- 
land cement and 3 parts asbestos may be 
used. Snug-fitting chimney thimbles and 
collars are also a help. 

Make sure the chimney flue is also air- 
tight by closing the clean-out door of the 
soot pocket in the flue below the smoke-pipe 
opening, and by sealing with tight-fitting 
flue stops any other pipe openings in the 
cellar or on the floors above. If the prongs 
of a stop fail to hold, spring them slightly. 

Near the top of a hot-air furnace, a clean- 
out door leads into the heat-dispersing 
Chamber. There are several such doors on 
some steam and hot-water furnaces, each 
affording access to a section of flue passage. 
Scrape or brush the ones at ‘top first and 
work down. Some persons use a vacuum- 
cleaner hose after removing the hard scales 
and most of the dust. 

If the fire pot has a lining, examine it for 
breaks. This is particularly necessary in a 
deep fire pot where fresh coal, fed to the top 
of the bed, must settle a considerable dis- 
tance before it reaches the grate, Lining 


Bee, 


FLUE PASSAGES are cleaned with o wire brush 
to remove soot ond scale that cut down heat 
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INSURE YOUR 
WINTER COMFORT 


that is pitted will keep the bed 
from settling level by holding the 
sides suspended, and this eventually 
causes the formation of clinkers 
around the edges and limits the fire 
to the center portion. 

Firebrick lining should be pried 
from a burned section, and new 
bricks, soaked in water before be- 
ing fitted, laid with just enough fire 
clay to point up the edges. Fire 
pots designed for replaceable cast- 
iron linings are equipped with 
cleats or similar devices to hold the 
sections in place. 

Small breaks in the filler that 
seals the joints between the fire pot 
and other castings can be closed 
with furnace putty or fire clay 
when the furnace can be shut down 
for a day or two to give the ma- 
terial time to set. If the joints are 
in very bad shape, call in an ex- 
perienced repairman to take the 
castings apart and reset them. 

Leaks in a boiler section, some- 
times caused by uneven expansion 
when a cold furnace is fired too 


WATER GAUGES can be cleaned when the furnace is in 


operation with an acid solution drawn up by vacuum action 


fast, can be stopped in some cases by a pre- usually be stopped by turning down the nuts 
pared commercial sealer poured into the on the boiler tie rods to draw the sections 
boiler as directed by the manufacturer. together. Be sure to turn the nuts back 
Leaks at the joints between sections can again to their oriyinal setting; otherwise 


= 


b. 


FIRE-POT LININGS of firebrick should be re- LEAKY JOINTS ore stopped by tightening 


moved when burned out and replaced with new bricks the fi 
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od nuts ond then turning them back again 
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further expansion may break the rods or 
lugs or crack the sections. It is normal for 
the tie rods to be Joose and the nuts finger- 
tight when the boiler is cold. 

Dirt and scale should be scraped from 
warped doors, and the high spots then filed 
down so the entire rim will seat flat against 
the frame. A sheet of paper may be used 
for a test of the fit as shown in one of the 
drawings, 

In inspecting the grate, manipulate the 
shaker handle or crank and observe the ac- 
tion through the fire door. Never force a 
shaking mechanism, for you may cause 
more trouble. If the metal has not been 
burned away, clean breaks in a grate can 
usually be repaired by welding. Failure to 
empty the ashpit allows ashes to bank up, 
shutting off air that protects the grate from 
overheating, and is a common cause of dam- 
age. 

‘To replace a broken water-gauge glass, 
remove the guard rods, or the front panel 
of the furnace if it serves as a cover; then 
unscrew the collar nuts at the top and bot- 
tom of the glass, lift out the broken ends 
and the compression rings, and scrape out 
the old gasket or packing. The new glass 
should be cut about 5” longer than the di 
tance between sockets. Slip a compression 
ring and collar nut on each end of the glass, 
and insert one end into the bottom so°ket. 
By pushing it all the way, you can bring 
the other end into position. Then lift the 
glass enough for both ends to extend equal- 
ly into their sockets, and fill the space 
around the ends with a packing of rings cut 
from graphited cord or a wrapping of soaped 


Warped doors should be cleaned, scraped, ond filed 
they fit flat; othe 
i, spoiling your control of 
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string. If the latter is used, wrap it around 
the glass in the direction in which the nut 
will turn when tightened. Don’t use too 
much packing, tighten the bottom nut first, 
and don't tighten too hard, or you may 
break the new glass. 

If a broken glass cannot be replaced im- 
mediately, shat the valves above and below 
it. The height of the water can be tested 
by turning the try cocks. Water should 
run out of the bottom, and the middle, if 
there should happen to be one, but not from 
the top cock. 

A water-gauge glass can be cleaned with 
a tablespoon of raw muriatic acid in a cup 
of hot water while a furnace is in operation. 
Handle the solution carefully to avoid 
splashing it on your clothes or skin, Close 
the bottom valve, and blow the water out 
of the glass by opening the drain cock. 
‘Then close the top valve very quickly and 
submerge the drain cock in the acid solution 
at once, The vacuum thus created will draw 
the solution into the glass. Keep the drain 
cock submerged, and open and close the top 
valve, expelling and drawing up the solu- 
tion, until the glass is clear. Then close the 
drain cock and open the top and bottom 
valves again. 

When ordering replacements, give your 
dealer all the information he requires. It 
should include the manufacturer's name, the 
serial number or size and type of stove or 
furnace, and a description of the part and 
its pattern number. Look for the name 
plate containing the serial number on the 
inside of the clean-out or ashpit door. The 
pattern number is cast on each part. 


Grates require inspect ping, cracks, and 
burned-out sections. A welding job will repair a 
cleon break if the metal has not been burned away 
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KEEPING THE HOME 


SUT RUBBER HOSE 4 LONGER 
THAN CIRCUMFEREN 


STRETCH DOOR SPRING 
THROUGH HOSE 


FASTEN LOOPS OF 
SPRING TOGETHER 
WITH STRONG WIRE 


ide diameter, and four ordinary door springs 
Stretch a spring through each length of hose, as 
the hose occasionally for a new wearing su 


or similar heavy hose of Ys" 
give you a new set of tires for a baby 
shown, and join the end loops wi 


Two or more cushion tacks on the bock of a desk, To prevent loss of small pieces of china, tiny 
chair, or other furniture that is pushed against lids, and the like during unpacking efter moving, 
2 wall keep paint or wallpaper from being marred wrap these articles in the colored comic sheets 


Bands of blue and black ink make Worn net curtains can be sewed A soft cord threaded through the 
easily distinguished guides on into bags to hold stored onions. holes of records in an album may 
pull ‘cords of Venetion blinds Runheavy cord through the hems prevent breakage during a. trip 
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LEG OPENED 


BROOMSTICK SET INTO NOTCHES 
IN SIDES OF BOX 


TABLE IN FOLDED POSITION 


For out-of-door dining, 
that can be folded u 
when the mi 


is best for the legs, 
‘on the underside WASHER 
wood dro} is also hinged to 
to eoch set of legs, as shown, for 


i. Rolled wrapping poper is handled 
Heady when the table is in use it is mounted on a broomstick i 


90, raited 
a+ 0 tear-off bar 


Pushed into the ground, this rod Old electric fuses screwed into Loose-leaf reinforcing rings aid 
anchors a farm gate open. Pulled light sockets keep the sockets in locating nails used as gorment 
Up, its bent end is held by a nail cleanwhen spray-pointing isdone hangers in dimly lighted places 
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MILLING A T-SHAPED BAR 


HIS is a job calling for three interesting 

operations on the versatile milling ma- 
chine. First, the bar stock must be squared, 
taking slab cuts with a helical milling cut- 
ter; then the web and flanges are straddle- 
milled with two staggered-tooth cutters 
mounted on the arbor; and finally an end 
mill is used to cut the T-shaped bar to 
finished length. Careful checks with preci- 


1 Here is a T-shaped bar to be milled from bor 
stock 3” square. The sides are to be milled 
flat and square to 2/4”; then web and flanges are 
to be straddle-milled. Finished length is 16” 


sion gauges are necessary after each short 
trial cut to assure accuracy. 

A number of instructive steps in the job 
are shown on the following pages in pictures 
taken from one of the series of movies pre- 
pared by the U.S. Office of Education for 
use in training machine-tool operators for 
war plants. These films are distributed for 
the Government by Castle Films, 


2 Sit an 18° length te allow room for ond holes 
fo toke hold-down clomps and space for trial 
cuts, Align it with the cutter, visng a parallel 
bor held against parallel pins set in a table slot 
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Push the bar stock against the parallel bor, 
tightening two small jackscrews alio fitted 
into one of the table slots. Then the end clamps 


1d to hold the bar firmly to the table 


5; Since, the specifications call for a. peripheral 
speed of 60 surface feet per minute, set the 
cutter-speed diol at 74 p.m: it is the nearest 
machine speed to the 76 r.p.m. calculated above 


7 Mill the it side, flooding the cutter with 
coolant; th Use o 
2h” gauge block and o 
table to check the depth offer o short 


G All faces ore to be, slob-milled, one cut for 
each face, with a 3” diometer 

The cutter is mounted os close to th 
le and on a short arbor to mini 


6 Set fable feed for 6” per minute—a chip load 
‘of .005”. In setting depth of cut, raise the 
work to a feeler gauge under the cutter; then run 
the work clear and raise it /4” plus gouge height 


Slab-mill the third and fourth sides the same 
way. Brass plates will prevent marring of a 
finished face by the jackscrews when the work is 
or [CONTINUED] 
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g Check the height with the diol gouge and the 
width with a micrometer. The next step is to 
straddle-mill with one roughing cut, leaving .010” 
on each side of the web and .020” on the flanges 


T1 Te, canter the cuts 10 thot both the flanges 
will b place the outs 

1 gauge held against the 
table cross 


13 Set, the table foro cut .080" deep ond then 
make a trial cut, running the work into the 
cutters for a short distance ond using cutting 
to keep the cutters cool and to flush out chips 


TO Mount the two cutters with a 1%” spacer ond 
two .010” shims between them. The width of 
the shims is the amount to be left for finishing. 
Check both the spacer and shims with o micrometer 


DISTANCE 
TABLE MUST 
BE MOVED 


12 borer the table, and then center the work by 
traversing the table 2.780"; this is the sum 
of the widths of the feeler, one cutter, one shim, 


the spacer collar, and ona flange, as shown above 


14 Check the width of the web with a micrometer 

fo see thot it is 1.520", which leaves .010" 
‘on each side for the finishing cut. The extra length 
of the bor leaves room for any needed correction 
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15 Te,be,sure both flanges are the some and the 4.6 Toke the straddle cut ot o feed of about 3” 

the distonce from per minute—obout half thot of the slab cut. 
Note that the cutter teeth are stoggered and set 
at alternate spiral ongles for taking o deep cut 


same cutters, set them for a fini 
removing the two .010” shims. Move 
the table over .010” work, toke 


18 Another short triol cut is token in the 
waste, and the height of both the flonges is 
this new cut with o dial gouge and o 
gouge block set on the milling-machine table 


checked i 
VWs 


cutter speed Check all dimensions against the blueprint: 
the rote of table feed, but do 20 then set the bar in o vite on the table ond 
not make the feed too slow becouse a tooth might take |” from each end with on end milling cutt 
slide without cutting. Use o flood of cutting oil to bring it to 16", cutting off the clomp hol 
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BORING LARGE HOLES is best done in the 
lathe with a boring bar. The one shown above 
was used successfully for boring 114” holes 
in steel stock chucked in a lathe that had 
chattered with a twist drill larger than 14". 

‘This bar, made mostly from scrap stock, 
was designed for use in the tailstock turret, 
but could be adapted to a cross-slide turret. 
Consisting of a %” cold-rolled bar turned 
down to 14” diameter at the boring end, it 


USING A SECOND NUT over a thin ma- 
chine nut, such as a lock nut, will present 
a greater surface for gripping and keep the 
wrench from slipping off. Leave a space 
between the two nuts so there will be no 
chance that the top nut will keep the other 
from being seated securely. The top nut is, 
of course, removed after the tightening has 
been completed—THOMAS TRAIL. 
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will hold either a single or a double- 
bladed bit. ‘The first 14” of the bor- 
ing end serves as a pilot in a 
predrilled 14" hole in the work and, 
to save wear, can be turned down 
slightly and fitted with a fairly thin 
hardened collar, as shown in the drawing. 
Well-lubricated bronze may serve on some 
jobs. Either round or square bits can be in- 
serted in the 4” square tool hole. 

‘The boring bar, plus an assortment of bits, 
will make holes up to the capacity of the 
lathe. Use it to enlarge the pilot hole to 
within 1/32” of the finished size; then true 
the sides with a boring tool mounted on the 
cross slide.—W. E. B, 


RETURN-STROKE LIFT just 
behind the bit is provided by 
this holder designed to keep 
the cutting edge of a shaper 
tool from dragging on the 
work. The main part of the 
tool holder is cylindrical and 
consists of two pieces fitted 
together with a stepped joint 
in which there is a 1/16” gap 
to allow a hinged movement 
on the return stroke. A small 
coil spring in this gap puts a 
slight pressure on the hinged 
part to keep the tool pushed 
down fully on the outward 
cutting stroke. The assembly 
is held in a bracket, which in 
turn is inserted in the cus- 
tomary way in the tool post of 
the shaper. All parts are 
shown at left—H. D. C. 
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DRILLING A SERIES OF HOLES where fine 
tolerances must be maintained between two 
holes, or where three must be drilled in a 
straight line, is simplified by the use of the 
adjustable drill jig shown at the right. Dis- 
tances are established on the bar, which is 
then clamped to the work, and drilling is 
done through the guide holes. Use of the 
bar eliminates drilling to a scribed line, a 
procedure that is often subject to mul- 
tiple error. 

Drill blocks, in which the guide holes are 
located, slide in a grooved slot in a metal 
frame and can be locked in position any- 
where within the frame. In the photo, the 
bar is shown clamped temporarily to a 
milled block and so held vertically while 
distances between bit shanks in the guide 
holes are set with the aid of a vernier height 
gauge, but calipers could be used as well. 
Final adjustment is made with a micrometer. 
Accuracy to .001" is said to be possible. The 
bar was invented by Arthur Anderson, a 
mechanic at the Northrop Aircraft, Inc., 
plant at Hawthorne, Calif. 


THIS FOLLOWING CENTER for a reamer, 
tap, or similar tool is equipped with a spring 
to provide flexible pressure when mounted 
in the lathe tailstock or in the drill press. 
‘Turn the shank first to a No. 2 Morse taper; 
then slip the shank in the lathe spindle, sup- 
port the end in a steady rest, and drill and 
bore. Turn the center, leaving a stub on the 
end and .015” to .020” on the face of the 
point for final grinding after hardening. 
‘Tap for a setscrew, however, before harden- 
ing.—Rosert L. HOTTMAN, 


BREAKAGE OF SMALL TAPS can be avoided by mount- 

ing them in a hollow-shank pin vise of the type used by 
model makers and jewelers, and then setting the work 

up in the lathe or clamping it on the drill-press table. 

A rod that is a free-turning fit in the hollow shank is 

» fixed in the chuck or tailstock spindle. This holds the 
di "| tap in perfect alignment, preventing that side motion 
that often results in breakage. The pin vise is turned 

with the fingers only, as shown. The motor is, of course, 
not turned on.—E. R. Loscit. 
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PRACTICAL POINTERS ON A NEGLECTED SUBJECT 
FOR PHOTOGRAPHS THAT HAVE A TRUE PICTORIAL 
QUALITY AND YET NEED NO SPECIAL EQUIPMENT 


By Florence C, O'Connor 
Photographs by the Author 


EW byways of photography are more 

‘satisfying than taking pictures of houses. 
The full possibilities of houses as camera 
subjects are often overlooked by the unim- 
aginative amateur—who may instead bewail 
the “lack of good picture material in my 
neighborhood.” Actually, whether you live 
in city, town, or country, there will be build- 
ings nearby that will offer a real challenge 
to your camera sense and technique. 


It’s true that there are plenty of rules and 
technical commands in camera texts about 
architectural photography—too many, per- 
haps. Very likely these rules have fright- 
ened many an amateur away from photo- 
graphing houses, even though he is the same 
camera fan who without a quiver of a plate- 
holder attempts portraits of his mother-in- 
law. What is often not realized is the fact 
that taking pictures of houses is a vastly 
different thing from ar- 
chitectural photog- 
raphy. 

In the latter case, 
precise verticals and 
needie-sharp detail are 
all-important. But pic- 
tures of houses should 
offer something more 
than a static, correct 
appearance. If a house 
is to take up the great- 
er portion of your pic- 
ture space, try treating 
it as you would a por- 
trait. What you want 
to show is the charac- 
ter of the sitter—the 
house—and its effect on 
you as a discriminating 
photographer. If you 
wish to treat the house 
as you would a person 
in a realistic character 
study, then the homely 
or intimate features in 
its everyday surround- 
ings are important, and 
they must be welded 
into the story you want 
your picture to tell. 

No architectural pho- 
tographer would be 
caught without his tri- 
pod, but if you do not 
happen to have one, 
don't let it bother you. 

[Turn the page.) 
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Cillage Steet 


Since effect rather than detail is 
counts, perfect perpendiculars are n 
important, though a tripod will be a help in 
giving you a chance to compose the picture 
more carefully. Don't worry either if your 
camera does not have a rising front. No one 
but the strict architectural photographer is 
going to mind much if the walls have a 
slight Tower-of-Pisa quality. If the verti 
turn out to be badly tilted, you can compen: 
sate for this by tipping the easel when en- 
larging. 

Before you click the shutter, it's a good 
plan to study your subjects at different 
hours of the day and seasons of the year in 
order to see what kind of lighting comes 
closest to giving the right impression. 
Houses have a way of changing their ap- 
pearance according to the time of day and 
the season; a building that seems warm and 
gracious on a spring morning may well look 
gaunt and bleak in a winter twilight. 

More of this selective judgment can be 
exercised when you make up the final print. 
Sometimes by changing light values or by 
toning you will be able to intensify or soften 
the mood of a scene. The use of a texture 
screen is worth considering. Do not forget 
also that cropping is useful in concentrating 
attention on the main theme. 

City homes and structures may prove 
more difficult subjects to photograph than 
some isolated building. In photographs taken 


what 
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in cities, the most important thing to avoid 
is clutter and confusion, with a resulting 
busy” print. Your job should be to concen- 
trate on one idea and one idea alone, Pec 

trians may pose a problem, but 


they are easily a' 1 if you choose some 
quiet time, perhaps early on a Sunday or 
holiday morning. Don’t, however, overlook 


the possibility that their presence may con 
tribute something to the picture. Should thi 
be so, it’s preferable to snap them when they 
walk away from the camera; they are less 

ve a self-conscious look, and 
ill give them an anonymity 
which helps prevent them from overshadow- 
ing the main theme, the house. Moreover, 
the fact that they are walking away from 
your lens will make it easier to keep them 
in focus, since the depth of focus increases 
with distance from the lens. 

Parked automobiles will occasionally pre- 
sent a difficulty in photographs of city 
houses. Experiment first to see if you can 
manage a view from the sidewalk; and if 
you have to include a car, try to show only 
part of one and that in the shade. 

Cities abound in close-up material for a 
pattern picture of houses. Lending itself 
to a scene of this sort is “Magnolia Tree.” 


jorlborough Street," ot the right, suggests ways 
which the author handles problems offered by 
pedestrians ond the necessity of @ hand-held shot 
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es contrast str 


‘The gnarled branc 
the smooth roundness 


posts. The bay win and steps are fea 
tures of a typical city dwelling. Sometimes 
a picture of a whole street will tell you! 
story better than a single house. “Marlbor- 


ough Street” was taken in early autumn, as 
the leaves were thinning and sunlight fil 
tered on the repetitive bay windows. The 
idea here was to show the peace, 

tism, and quiet of an old Boston street, ¢ 


conserva- 


each 


exactly like its neighbor, yet 
ith its own dignity 

s was a hand-held shot, and since the 
ative was slightly fuzzy, I made 
1 printed the picture 
The lack of de- 
of an era rather 
picture of certain houses on a certain 
Notice that a car parked at the 
dow—making it a 
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Ips make it a pictui 


ie 
arpa ML Bhan, St 


COjetotian Window. 


An excellent effect can sometimes be 
gained by concentrating on a single feature 
of a house. Doorways lend themselves well 
to this, while pictures of windows are equal- 
ly effective, though they have had less 
vogue. “Victorian Window” suggests that 
inside this residence there lives a family of 
placid, dignified people. It wasn't necessary 
to show the entire house to convey this idea. 
A view of one window is quite enough. 

Of alll pictures having houses as their sub- 
jects, those taken in the suburbs are per- 
haps the hardest to endow with a true pic- 
torial quality. Suburban homes are apt to 
be colorless because they are too new or too 
conventional. However, most suburban 
towns have a few pictorial streets or houses 
that are worth photographing. If these are 
not to be found, certain details in the sur- 
roundings can be pointed up to enliven an 
otherwise dull picture, For example, leaves 


1R0 


burning in the gutter or 
high drifts of snow along 
the street are two fea- 
tures that might dress up 
the scene. Be careful to 
avoid or minimize such 
distractions as power 
wires or telephone lines. 
If there is no acceptable 
angle that does not have 
wires running across 
some portion of it, use a 
filter to reduce contrast 
between the sky and 
wires. 

illage Street" was 
taken in the old part of 
a mill town. For more 
than 100 years, the 
houses shown have been 
tenanted by factory 
workers. What caught 
my eye was the dilapi- 
dated fence and gray, 
weatherbeaten shingles, 
features that seem to 
symbolize the commu- 
nity and its history. The 
street was included to 
give the picture a long 
look—as though these 
houses might follow the 
roadside for dreary 
miles. 

When planning “In the 
Shade of the Elm,” I de- 
cided that the picture 
should show the protec- 
tive quality of the great 
tree, with the small house 
snuggling at its roots, A 
good deal of control work 
in the darkroom was done 
on this print, with a local reduction agent 
used to bring out the transparent quality of 
the leaves on the tree. Also, the sky between 
the branches was darkened so as not to 
intrude too insistently. 

The possibilities in photographing houses 
are almost endless. Your portfolio can in- 
clude not only assorted pictures of house: 
but also specialized groups or series that 
show houses of a certain style or region, that 
picture them at various seasons of the year 
or at different times of day, or that concen- 
trate on various parts of houses—chimneys, 
doorways, windows, porches, and so forth, 

If these remarks have encouraged you to 
go out after some pictures of houses, do not 
let a lack of special equipment act as a 
brake on your enthusiasm. None of the pic- 
tures illustrating this article required any- 
thing more than a standard camera, film, 
exposure meter, and filters. 
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QUANTITY AND QUALITY are the key- 
notes of the photographic work done at the 
Navy’s lavishly equipped Photo Science Lab- 
oratory, in Anacostia, D. C. Since photog- 


charting the coral reefs and sand bars sur- 
rounding little-known Pacific atolls—the 
Navy does not skimp on the men, money, 
and equipment it assigns to this branch of 


the service. In the photos above, note the 
elaborate enlargers and the battery of print- 
washing tanks that are in use, 


raphy has become increasingly vital in 
modern naval strategy—and since it is 
particularly useful in reconnaissance and in 


A BUMPER JACK serves as an excellent stand for a 
homemade enlarger. Mounted as shown at the right, with 
its base permanently attached to the upright by welding, 
the jack gives a steady support to the housing. Height 
is varied by moving the jack lever.—HARxy SNOW. 


SHARPER NEGATIVES are 
often the result when the user 
of a foreign-made camera 
converts the focusing scale 
from meters to feet, since 
many persons find it easier to 
estimate a distance at, say, 
10’ rather than three meters. 
‘The new calibrations can be 
checked by focusing over 
measured distances, and may 
be marked on or cemented to 
the camera.—-L. H. 


ROD WELDED 
TO JACK BASE 


CUTTING ROLL FILM in total darkness, as 
when certain negatives must be segregated 
for sensitizing or special development, may 
be done by using as guides thumbtacks that 
have been placed on the top of the darkroom 
working surface. They are spaced by meas- 
uring a previously developed roll and by driv- 
ing a tack on the line of separation between 
each negative. Then, whenever it is later 
necessary to give separate handling to a 
particular negative, the undeveloped roll 
can be cut apart without damaging exposed 
areas.—HARRY F. LEEPER. 
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SENSITIVE HIGH-TEMPERATURE 


WILL CONTROL AN ELECTRIC TEMPERING FURNACE 


By WALTER E. BURTON 


HOMEMADE thermostat that js able to 
hold an electrical tempering furnace 
within a few degrees of a selected tempera- 
ture may be readily built from old auto 
parts and other scrap. The key part of the 
device is a bimetallic strip cut from a 
junked car thermostat. Mounted at the low- 
er end of a pipe projecting into the furnace, 
this strip actuates a rod running through 
the pipe, opening or closing the heating cir- 
cuit by moving an automobile breaker-point 
arm. The device is adapted for use in a re- 
sistance furnace, up to about 1,000 deg. 


(sine ial STRIP 
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‘The thermostatic spiral spring, obtainable 
in most junk yards, should be of the kind 
used in manifold dampers or automatic 
choke controls rather than in cooling sys- 
tems. Snip off a piece about 314" long and 
bend in a U shape with one arm longer than 
the other; then insert the piece for a mo- 
ment in a gas flame to make certain that it 
has been bent in such a way that heat 
causes the arms to move together. Rivet or 
bolt the shorter arm to a large washer that 
is mounted between two nuts at the end of 
a %” brass or iron pipe. The free end of the 
bimetallic strip should center under the pipe 
opening. A sheet-metal shield may be placed 


etallic strip, cut from a thermostatic 
manifold control in a junked cor, is pictured 
photo below shows the wai 
At the left below, the 
ited _schemati 
ircvit-breal 


i. 
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THERMOSTAT 


WITHIN CLOSE LIMITS 


around the strip to protect it from bumps. 

The circuit-breaking unit, which is 
mounted at the upper end of the pipe, con- 
sists of a small plastic panel fitted with an 
adjustable contact and a breaker arm taken 
from an auto distributor. The arm is at- 
tached so that its fiber bearing surface is 
directly over the pipe center and its contact 
point over the adjustable contact. Along 
the lower edge of the panel, bolt on a plastic 
strip that is tapped to take the adjustment 
screw. Equip this screw with an old radio 
knob, and insulate it from the spring-brass 
contact by means of either an insulating 
cap or a piece of fiber taped to the arm it 
bears against. Cover the exposed side of the 
panel with a piece of mica or plastic. 

‘The push rod running through the pipe 
should be as light as possible. The one 
shown is an aluminum welding rod with its 
uppér end forced into a hollow-shank rivet. 
Metal plugs are driven into both ends of the 


pipe and holes drilled in them that are large 
enough to take the push rod without binding. 

Connect the thermostat in series with the 
furnace and turn the adjustment knob un- 
til the points are in firm contact. Use a 
pyrometer or thermometer for calibration; 
when it indicates the temperature at which 
you wish the circuit broken, turn the con- 
trol knob back until the points just separate. 
If you find that there is more than a 5-deg. 
variation above or below the selected tem- 
perature, inspect the push rod for binding 


Use @ pyrometer or a thermometer to set and check 
the accuracy ond working cycle of the thermostat 


and if possible use a lighter rod, ‘The 
thermostat usually works best when it is 
mounted vertically, but it may be mounted 
horizontally if the breaker-arm spring is 
strong enough to move the push rod back 
when the bimetallic strip relaxes pressure. 
If the furnace used draws over 5 amp., more 
rugged contact points of the kind made for 
heavy-duty trucks will have a longer life. 


LOAD ON LIGHTING CIRCUITS [ELECTRICITY] 


‘The latest National Electrical Code, 1940 edition, in its specifications for a 
15-amp. branch circuit, does not mention the number of connecting outlets it 
may contain, the only restriction of this nature being that the load shall not 
exceed 15 amp. at any time. However, the wiring must be done with No. 14 
wire in an approved manner, and the fuses should not exceed 15 amp. Although 
the outlets can have permanently connected lamp holders (sockets) and recep- 
tacles rated at not more than 15 amp., it is of the utmost importance that ap- 


pliances should not have an individual rating of over 12 amp. And incidentally, 
but little extra could be used with such an appliance without blowing the fuse. 


If the circuit also supplies lamps and other portable appliances and the ap- 
pliances are of fixed construction, their rating cannot exceed 6 amp. If it is 
exclusively for motor-operated appliances, however, the rating can be as high 
as 12 amp. Should the circuit supply only fixed appliances other than motor- 
operated types, a 15-amp. fixed appliance can be connected. 
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ROTARY RECTIFIER 


Supplies Direct Current for Charging Storage Batteries 


By HAROLD P. STRAND 


INDING your auto battery discharged is 

‘a nuisance at any time—and one that is 
likely to occur oftener now under our re- 
duced driving program. This is a particular 
hardship on owners of some recent cars, who 
may find hand-cranking difficult. It is no 
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wonder, then, that home battery chargers 
have commanded increasing interest. 

Many drivers are familiar with the dry- 
disk, chemical, and mercury-are rectifiers 
used, but here is a simple apparatus utiliz- 
ing a fractional-horsepower motor that 
changes A.C. into D.C. and will charge an 
auto battery in a few hours. A 1/40 to 1/25- 
hp. synchronous motor is pref- 
erable, but a small split-phase 
induction motor can be con- 
verted for the job if it is rated 
at 1,725 to 1,750 r.p.m. Also 
needed are a heavy-duty trans- 
former that will deliver 15 
volts at 8 to 10 amp. from the 
A.C. line, an auto cutout, an 
ammeter, a 1%” diameter bar 
commutator 74” wide, parts to 
make brush holders, some re- 
sistor wire, and a porcelain 
tube. 

Current for charging a bat- 


Connected to 0 house A.C, 
the homemade charger restore: 
bottery ot @ rate up to 10 amp. 


bad 


Four flots ore filled across the induction-motor ’ 
rotor in making the unit synchronous. Distance 
between each two opposite flats must be the some 


Wound on o wooden form, the transformer coil is 
ir os taps 


tery must flow in only one direction. A.C. is 
converted into such unidirectional current by 
cutting off alternate half waves (Figs. 1 and 
2). With the rotary rectifier, A.C. is con- 
verted to pulsating D.C. by a commutator 
having three fourths of its segments joined 
with a band of hard solder or brazing metal 
and the remaining quarter unconnected, as 
in Fig. 3, The commutator may have 32, 36, 
or 40 bars, or any number divisible by four. 
Join the segments at the risers or the 
back edge, and undercut the mica deeply be- 
tween the end segments of the joined sec- 
tions and those left unconnected. On the 
shaft of a motor running at synchronous 
speed of 1,800 r.p.m., the commutator will 
interrupt A.C., connected with the brushes 
in series on one side of the line, every time 
its unconnected segments pass one of the 
brushes. The result will be pulsating D.C., 
as shown in the wave diagram in Fig. 4. 
If a synchronous motor is unavailable, a 
split-phase induction motor of about the 
same horsepower can be adapted by making 
some simple changes in the rotor. After re- 
moving the rotor, file four flats across its 
laminations at exactly 90-deg. points, as in 
Fig. 5, being careful to lay them out cor- 
rectly and being sure not to file the copper 
end rings. The width of the flats depends 
upon the individual rotor, but generally it 
should be about half that of an unfiled space. 
Check the balance after assembly and make 


After leads are soldered on, the coil is taped, 
and the E-section laminations are put in place 


corrections on the position of the flats, if 
necessary, for if they are not spaced exact- 
ly, the motor will run out of balance. 

‘The theory in changing the rotor is that 
the flats crowd the flux into the spaces be- 
tween them, thus making definite poles that 
cause the rotor to pull into synchronism, 
Test the motor with a tachometer after as- 
sembly. The speed must be exactly 1,800 
rpm. and should remain constant under 
moderate load. 

Figure 6 shows how the brushes are 
mounted. The plastic, fiber, or hard-rubber 
brush ring is adjustable, being held between 
clips bent from 1/8" flat copper or steel 
stock that are attached to the motor hous- 
ing. Two old brush holders from an auto 
starter or generator can be used to hold the 
carbon brushes, but they must be installed 
in perfect alignment. 

If operating cost because of current loss 
is no object, the transformer can be left out 
of the circuit and a heavy-duty resistor, ca- 
pable of carrying about 10 amp., connected 
in series with one side of the line to the bat- 
tery to limit current (Fig. 3). But if the sav- 
ing of current is important, a transformer 
should be used. This reduces the current 
draw to 3 or 4 amp. for a 10-amp. charging 
rate. An autotransformer, connected in the 
ground side of the line as in Fig. 7, is sim- 
plest to use. It will reduce the 115-volt A.C. 
to 15 volts, and the small resistor (Fig. 9) 


1s must be in perfect alignment on the 
position can be adjusted by loosening 
two machine screws and then moving the plastic ring 


Here is the completed unit as seen from the rear. 


in the battery circuit will be large enough 
for further regulation. 

A suitable autotransformer may be built 
from materials in the junk box if a service- 
able one of the required capacity is not at 
hand. Start with the core of an old radio 
power transformer or any with a cross sec- 
tion of about 3% sq. in. Remove the coil. 
‘The core shown in the photographs had a 
center-leg measurement of 1 5/8” by 2", so 
@ wooden form was made this size, and a 
new coil consisting of two No. 16 enameled 
magnet wires wound in parallel was wound 
on the form in the lathe at slow speed. A 
total of 180 turns will be needed on a core 
of these dimensions, and a tap at the 24th 
turn should give 15 volts (Fig. 8). It is well 
to bring out taps or loops at the 22nd and 
25th turns also so the one nearest the re- 
quired voltage can be used. Taps provided 
at the 30th, 45th, 70th, 90th, and 125th turns 
will make the transformer useful for other 
purposes. 

Use a piece of sleeving over each loop as 
the winding progresses, to insulate it from 
adjacent turns, and keep all taps as near as 
possible to the same side of the coil. When 
completed, solder No. 16 flexible leads to the 
taps and at the start and finish of the coil. 
‘Then be sure to identify them with paint or 
other suitable means. 

In figuring the voltage, consider the 115 
volts impressed across the coil of 180 turns 
as an average value. Dividing the volts by 
the turns gives a value of approximately .64 
volts per turn. It is easy then to determine 
how many turns will be needed for a tap to 
put out the voltage desired. 

Laminations should be placed carefully so 
as to alternate the E-sections and single 
pieces in successive layers, and when all 
have been placed, they should be tapped 
lightly into line with a wooden block and 
clamped tightly. One method of clamping is 
to use two iron frames bent out on one side 
to provide feet and held together with bolts, 
as indicated in the photos. A wrapping of 
cotton tape is advisable after the coil has 
been dipped in insulating varnish, but be 
sure the soldered joints under the tape are 
well insulated. 

In the battery line in Fig. 7 is an automo- 
bile cutout relay that will close only when 
the direction of the current is correct and 
will remain open and vibrate when the cur- 
rent is reversed. In addition, when the line 
switch is opened, the cutout will also open 
and prevent discharge of the battery 
through the rectifier and transformer. With 
chargers of this type, a reversal in the po- 
larity of the battery leads takes place if the 
current is interrupted and then restored 
with the motor pulling in on the reverse 
D.C. half wave. Opening and closing the 
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line switch a few times will make it pull in 
again on the desired half wave. For this 
reason it is not a good idea to leave the 
charger unattended, or working overnight, 
since the warning buzz might not be heard. 

‘Those who wish to make the charger fully 
automatic may purchase or make a reverse- 
current relay that will cut in the battery line 
to operate on the reverse current. However, 
it is usually possible to charge most batter- 
ies during a time when someone will always 
be within earshot. 

In either case, the charger should be sup- 
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plied through a fuse in the live side of the 
line. One with a low rating such as 6 amp. 
will do, but better yet is a 4-amp. time-lag 
fuse. Both provide protection against short 
circuits and overloads. 

An inverted wooden box, rather flat, will 
serve satisfactorily as a base that will house 
and conceal the wiring as well as provide a 
panel for an ammeter and toggle switches. 
Almost any light stock—plywood, if you 
have it on hand—may be used. It may be 
stained and varnished as desired. Mount the 
transformer first on one side, as indicated in 
the photos, and take the leads through 
drilled holes to the inside of the box. Next, 
mount the motor at the center, and take the 
input and brush wires through similar holes 
into the box. The small resistor and cutout 
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are mounted on the other side of the motor, 
their wires also going into the box, while the 
ammeter and toggle switches are set in the 
front panel. Connections, as shown in Fig. 
7, are then made inside the base. 

Test the transformer first by connecting 
it temporarily in the line and using a low- 
reading A.C. voltmeter to check voltage 
from the start of the coil and from the 24th 
tap or the one most nearly giving 15 volts. 
‘Then connect this tap to one brush. Let the 
tracer-marked wire in the line cord be the 
grounded side of the line direct to the bat- 
tery in order to avoid shocks when touching 
the battery clips. The line switch cuts in on 
the live side of the line. Be sure to use a 
polarity plug and A.C. socket that can be 
plugged together in only one way. Solder all 
joints and tape them well; then board up the 
bottom of the base. 

Now, close the line switch to start the 
motor, leaving the load switch open and the 
battery unconnected, and allow a little time 
for the brushes to wear to a good fit, using 
a commutator stone on them if one is avail- 
able. With the battery still out of the cir- 
cuit, immerse the battery clips on the wires 
in a tumbler containing water and a tea- 
spoonful of salt, and then close the load 
switch, The cutout armature will vibrate 
loudly and, therefore, should be held down 
firmly with one hand. 
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Bubbles will collect around one clip in 
the salt water, indicating the negative side. 
Touch the clips together for an instant to 
see which way the ammeter reads. If this is 
up the scale toward charge, mark the clips 
for positive and negative. Should the am- 
meter read down scale toward discharge, 
open and close the line switch quickly a few 
times to make the motor pull in on the other 
half of the wave. After marking the clips, 
always connect the positive side to the posi- 
tive battery terminal. 

Cutout buzzing should stop when the bat- 
tery is connected; but if some buzzing con- 
tinues, bend the spring slightly to change 
tension and perfect the adjustment. Should 
the brushes spark under load when first 
started, correct their adjustment until the 
tendency is halted. Keep the commutator in 
good condition by an occasional cleaning 
with fine sandpaper while it is rotating, and 
inspect and clean the cutout points occa- 
sionally. The cutout can be checked with 
the cover off by opening and closing the line 
switch, which should open and close the 
points. 

Adjustment can be made in the charging 
rate to the battery by moving the clip on 
the resistor. The nearer it is moved to the 
base, the less the resistance and the higher 
the rate of charge. With the apparatus de- 
scribed here, it is not advisable to exceed a 
10-amp. charge, and it is better to keep it 
between 6 and 8 amp. However, the recti- 
fying commutator itself is only limited in 
load by what the brushes and commutator 
will carry. It is possible to build heavier 
regulating equipment and use a heavier 
transformer and wiring, and then to supply 
considerably heavier current. By increasing 
the voltage of this setup with a higher 
transformer tap, you would be able to charge 
at one time several batteries connected in 
series. The smaller job, however, is ample 
for recharging most automobile batteries 
that have run down owing to infrequent use 
in these days of gas-rationing. 
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AVING smaller speakers with less baffle 
area, popular table radios are likely to 


have tones inferior to those of console 
models with large speakers. Such old con- 
sole models may be found still preserved but 
long since disused in many homes. It is not 
difficult to connect their large speakers to 
small radios for use either permanently or 
only during programs for which good tonal 
quality is desired. 

At the rear of the chassis of the small 
receiver mount a toggle switch and two 
insulated jacks—three jacks if the set has 
push-pull output. This switch connects either 
of the two speakers to the output circuit of 
the small radio. Two wires leading from the 
jacks are connected to the voice coil of the 
large speaker through an output transform- 
er that will match it to the output circuit of 
the small radio. If this speaker is already 
equipped with an output transformer, dis- 
connect its original voice-coil leads and 
solder the leads from the new transformer 
to the lugs on the voice coil (Fig. 1). Con- 
nect the switch and jacks inside the small 
set as in Fig. 2. 

If the console speaker is the dynamic 
type, its field coil must be energized by a 
simple rectifier like that in Fig. 3. This is 
not necessary with a magnetic speaker. 
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Two jocks ond o toggle switch, installed on the 
chossis of a table radio as shown above, permit 
the small set to be connected to the speaker of 
© console model by wires leading from the jacks 
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2O-MFD, 450-017 ELECTROLYTIC CONDENSER] 


THIS GIANT CAPACITOR, a 200,000-volt 
air condenser with a capacity of 2,500 
mmfd., is used as a phantom antenna for 
testing high-power transmitters. It has 12 
hollow plates made of 16-gauge sheet steel 
and plated first with copper and then with 
nickel to improve conduction. Shields at the 
ends of each plate prevent dissipation of 
electricity. The supporting insulators were 
designed for a 400,000-volt dry flashover. 
Despite its 10’ height and 2,000-Ib. weight, 
the unit can be moved easily on its casters 
or can be taken down completely or as- 
sembled in a single day. It was built by the 
Federal Telephone and Radio Corporation, 
and is used to test large transmitters at 
full load without radiating any signals. 


RAPID ELECTRONICS CALCULATIONS are 
possible with the new R.F.-resonance and 
coil-winding slide rule shown at the left. 
With it can be determined such values as in- 
ductance, capacitance, and the frequency 
components of series and parallel tuned-R.F. 
circuits and also inductance, turns per inch, 
wire type and size, and coil diameter and 
length of single, layer-wound, solenoid-type 
R-F, coils. All combinations are included for 
coils ranging from %” to 514” in diameter 
and %” to 10” in length, and these are ac- 
curate within approximately 1 percent. 


LIGHTNING ARRESTERS are now being 
housed in a shatterproof transparent 
plastic for the U.S. Army Signal Corps 
to protect them from weather, dirt, and 
insects. A small neon tube visible inside 
the housing glows in the presence of 
electrical discharges during a thunder- 
storm to indicate a satisfactory connec- 
tion betwen aerial and ground. 


MIDGET VACUUM TUBES continue to 
be important where space is limited and 
economy of power is necessary. The tubes 
shown at the right come in two .625-volt 
filament types, one a 25-milliamp. ampli- 
fier and the other a 50-milliamp. output 
tube. They are made without bases since 
soldering the leads directly to the tube 
circuits saves space. 
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SILENCE IN A VACUUM can be demon- 
strated with a glass flask and a small sleigh 
bell. Hang the bell on the end of a length of 
dowel or glass rod that can be pushed 
through the hole of a snug-fitting flask stop- 
per; then put a little water in the flask, boil 
it long enough for steam to drive out the air, 
remove it from the heat, and fit the stopper 
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in as soon as the steam stops expanding. 
Cool the flask with running water and shake 
it near your ear. You will barely hear the 
bell tinkle, the steam having produced a 
partial vacuum—sound waves will not travel 
through a vacuum. But let air in and again 
shake the flask, and the tinkle will be heard 
clearly. 


HOW SMOKE RINGS ARE MADE may be 
shown with an empty cardboard salt box 
and a few drops of ammonia and hydro- 
chloric acid. Remove one end of the box and 
cut a clean 14" hole in the center of the 
other. Glue two double thicknesses of blot- 
ting paper next to each other on a strip of 
cardboard, and put three or four drops of 
acid on one and an equal amount of am- 
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monia on the other—the reaction of their 
fumes makes a white smoke. Put the smoke 
generator in the box, and seal the wide-open 
end with heavy paper held by a rubber band. 
You will quickly learn the technique of mak- 
ing rings. A sharp tap on the paper shoots 
out a thin, small, high-velocity ring; an even 
push ejects a thick, slow-moving ring. All 
turn inside out as they travel. 
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THIS NOVELTY MOTOR is made with a bar mag- 
net and a box top partly filled with mercury and 
supported on a tumbler. Suspend copper wire from 
the hooked end of a stiff wire bent as shown and 
attached to one pole of a dry cell. Dip a wire from 
the other pole into the mercury. Repelled, the 
suspended wire spins around the magnet; reverse 
connections, and it spins the other way. 


CAR-DISTRIBUTOR ACTION can be demonstrated 
with a rotating switch wired, as below, to Christ- 
mas-tree bulbs representing spark plugs. On a car, 
the brush makes one revolution for two of the 
crankshaft, firing a plug as it touches each sta- 
tionary contact point. A common sequence of firing 
for a four-cylinder engine is 1, 3, 4, 2. 


GLASS WILL DISAPPEAR when immersed 
in a liquid, even a clear liquid, that has its 
same index of refraction. Ordinarily glass 
is seen because it reflects light from its sur- 
faces and light is refracted within it. The 
amount the light is refracted is its index of 


refraction. Tetrachlorethylene, a dry-clean- 
ing fluid, is one liquid that blends so perfect- 
ly with glass that glass covered by it can’t { 
be seen. Chlorobenzene is another. For a 
demonstration, put a small glass in clear 
water and another in one of these liquids. 
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Suggesting perpetual motion, this hollowed 
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LONG A MYSTERY OF PHYSICAL CHEMISTRY, THIS STRANGE 
MOLECULAR FORCE CAN BE DEMONSTRATED IN YOUR HOME 


By Richard 
B DROPPING an egg into acetic aci 


leaving it until the shell is completely 

dissolved, and then transferring the 
membrane-covered egg to clear water, it is 
possible to observe one of the most mys- 
terious forces known to science. 

Osmotic pressure causes the egg to swell 
to the bursting point. 

‘This is the force that is able to build up 
pressures many times that of the atmos- 
phere and send water to the highest leaves 
of a giant sequoia tree. It carries molecules 
of digested food through the walls of the 
blood vessels to be distributed to the body 
cells. It enables a fish to live without drink- 
ing, and causes overripe plums to burst on 
the tree during damp weather. 

This mysterious process is important to 
chemist, physicist, and biologist alike. Al- 
though they have not yet settled many of 
the problems it presents, they are able at 
least to offer a workable theory that fits 
most of the facts. 

The molecules of any liquid are in con- 
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stant motion. If you were able to look into 
a glass of water with enormously magnified 
vision, you would see particles of water— 
each composed of an atom of oxygen and 
two of hydrogen—constantly bombarding 
the sides of the glass. If you partitioned the 
glass with a membrane such as the one on 
the shell-less egg, you would see some of the 
moving particles passing through tiny pores 
of the membrane to the opposite side. 

As long as the number of molecules travel- 
ing through in each direction is equal, there 
is no change in level; but see what happens 
when a little salt is dissolved on one side. 
Molecules of sodium chloride, larger than 
those of water, can’t go through the pores. 
As the salt crystals dissolve and the mole- 
cules disperse, many of the water molecules 
on their side collide with them and bounce 
back instead of passing through the par- 
tition. Therefore more water penetrates the 
membrane in the direction of the salt solu- 
tion than in the reverse direction. As the 
level of the salt solution rises, the extra 
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force of gravity tends to force water back 
through the membrane. When the force of 
gravity and that of osmosis become equal, 
the difference in the levels of the two liquids 
is a measure of the osmotic pressure. 

All living organisms, from the simplest 
bacterium to man himself, possess mem- 
branes that allow certain molecules to pass 
through and exclude others. These semi- 
permeable membranes are responsible for 
many of life's vital activities. You may 
demonstrate these activities simply in the 
home laboratory. 

In the egg experiment, vinegar is a satis- 
factory source of acetic acid. Nitric, hydro- 
chloric, and other strong acids work more 
rapidly. Water molecules from the liquid 
begin to penetrate the membrane and dilute 
the food inside the egg even before the shell 
is completely removed. 

With the aid of a microscope you may ob- 
serve osmotic action of great importance in 
first aid and surgery. Arrange in three cups 
or beakers a 5-percent salt solution, another 
of 0.9 percent, and in the third clear water. 
After sterilizing a needle and one of your 
fingers with rubbing alcohol, make a small 
puncture on the side of that finger near the 
nail. Squeeze a small drop of blood on each 
of three microscope slides; then quickly di- 
lute each drop with a single drop of liquid 
from a different beaker. If you have only 
one dropper, rinse it after using a salt solu- 
tion to avoid altering the concentration. 

Under the high power of a compound 
microscope, you will find that in clear water 
the red blood cells have swollen because of 
osmosis through the cell membrane. This is 
generally so rapid that the cells burst and 
shrivel before the liquid dries. The cells 
treated with the stronger salt solution 
shrivel without bursting because the concen- 
tration of large molecules is greater outside 


them than inside. But the cells in the 0.9 
percent solution remain normal because con- 
centration inside and outside are about 
equal. 

To prevent drying of exposed tissues dur- 
ing an operation, surgeons bathe them in a 
solution of salts found in the blood. A per- 
fect physiological solution containing traces 
of many elements is not ordinarily required 
—potassium and calcium in addition to 
sodium chloride make a saline solution near 
enough to that of blood plasma. Another 
medical application of this principle is the 
injection of a salt solution into the veins as 
a substitute for a blood transfusion, 


CAUSE of osmosis, aquatic plants and 

animals are profoundly affected by dis- 
solved salts. Those in the ocean, which av- 
erages about 3.3 percent salts, must be able 
to replace any liquids lost by osmosis from 
the body cells. The water of the Mississippi 
River at Memphis, in contrast, contains only 
about 0.02 percent salts, and most fish ab- 
sorb more water through their gill mem- 
branes than they can use. To avoid dilution 
of the blood, they have a way of excreting 
the excess. 

Nature finds novel use for osmosis in the 
lives of some flukes that live in the blood of 
man. The young have no way of leaving 
their tough eggs unless the eggs, escaping 
from the body with waste, reach water. 
Then they burst under osmotic pressure, 
releasing the young parasites. For similar 
action, place pollen grains from different 
plants in drops of water under the micro- 
scope. 

To visualize the importance of osmosis to 
plants, hollow a section of carrot or turnip 
root to form a cup. Pour a strong salt or 
sugar solution into it and set the root in a 
shallow dish of water. The level inside the 
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“cup” rises until it runs over the side and 
gradually equalizes the concentration of the 
two solutions. 

By this same absorption, tiny root hairs 
take up water and dissolved minerals from 
soil. Because the cell sap within the roots 
is more concentrated than that in the soil, 
an osmotic pressure is exerted inward; and 
with the aid of capillary action through fine 
transportation tubes, liquids rise through 
the stems to the leaves. Laboratory tests 
show that the concentrated sap of various 
desert plants may exert a pressure up 
to 3,000 Ib. per square inch. 

Victory gardeners who ap- 
ply too much highly soluble 
commercial fertilizer to new 
tomato plants reverse the 
process. Pour a weak salt 
solution into the hollow car- 
rot and place it in strong 
brine. Pressure is then ex- 
erted outward, and liquid 
leaves the root. That is why 
plants may be starved by 
overabundance of food. 

Chemists are synthesizing 
membranes in hope of im- 
proving on nature, A very 
fragile membrane may be 
produced by making a solu- 
tion of copper sulphate and 
dropping into it a small piece 
of potassium ferrocyanide. 
(Both chemicals are internal 
poisons and must be handled 
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carefully. The ferrocyanide appears to grow, 
branching irregularly, because of absorption 
through a semipermeable membrane syn- 
thesized around its surface by a reaction 
with the copper sulphate. 

One of the persistent mysteries of osmosis 
has been the ability of membranes to “se- 
lect" the kind as well as the 
size of particles they allow to 
pass. Two plants may grow 
in side by side yet take different 
minerals from the soil. The 
walls of man's capillaries al- 
low food particles to pass out 
into the tissues and waste 
particles to enter the blood 
stream, while other particles 
of similar size are excluded. 

This may be due to the pres 
ence of electrical charges 
known to be on many mem- 
branes. In solution certain 
molecules break down into 
positive and negative ions, 
such as the positive sodium 
and negative chlorine ions of 
salt molecules. A red cor- 
puscle “selects” the chlorine 
ions and repels the positive 
sodium ions. 
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‘OME forms of clamps and vises will 
be found in every shop where wood 
or metal working is done. On this page 
are photographs of eight that are in 
common use for a variety of jobs. Can 
you name them? Write your answer 
for each in the space provided under 
its photo; then turn the page upside 
down to check your accuracy. 
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‘A thoroughgoing convertion, this tractor is practically the equal 
it job, Sprocket and shoft must be guorded 


of @ factory-bui 


ARM tractors built by converting autos 

or trucks may not be able to do all the 
jobs on every farm, but if properly modified 
and used within their limitations, they do 
have a definite place on many U. S. farms 
today, That's the verdict of ingenious farm- 
ers who have been confronted by both the 
scarcity and high cost of used as well as new 
farm equipment, and who have accordingly 
followed the tradition of building what you 
can’t buy. 

Don't make the mistake, though, of tak- 
ing the worn-out family car, hacksawing its 
body off, and then expecting the result to be 
a satisfactory “doodlebug.” Experienced 
farm mechanics warn that this approach 
just won't do. ‘They say that the work which 
‘can be obtained from such a conversion is in 
direct proportion to the amount of convert- 
ing done, and that for a satisfactory job, at- 
tention must be given to the cooling system, 
motor, transmission, and rear end. 

‘Typical of the better conversions is the 
general-utility tractor made by H. J. Schultz, 
of Champaign County, Ill, and pictured on 
this and the facing page. Its principal fea- 
tures include ample cooling capacity, short 
turning radius, high road speed, ability to 
exert a strong drawbar pull at speeds as low 
as 114 m.p.h., and suitability for general belt 
work as well as for field work requiring 
both draft and belt power. 

Mr. Schultz used a 1929 Chevrolet chassis 
in building his tractor. A secondhand trac- 
tor radiator was mounted in place of the 
original radiator, and the manifold was 
turned end for end to permit substitution of 
a downdraft carburetor for the standard 
one, To simplify operation under conditions 


196 


Will a Converted 


Pros and Cons on the 
Value to a Farmer of 
the “Doodlebug,” Plus 
Pointers on Remaking 
Old Autos and Trucks 
we for Use on Our Farms 


where the load varies frequently, a governor 
was also installed. 

‘The frame was shortened by cutting off 
the longitudinal members just forward of 
where the rear wheels originally were, After 
an end beam was added, the frame was 
mounted directly on the axle, without any 
springs. In shortening the drive shaft, 
enough space was left for a second trans- 
mission and a second universal joint, located 
directly behind the first. The use of two 
transmissions between motor and differen- 
tial gives the tractor seven forward and 
three reverse speeds. 

‘The lowest forward speed of the tractor, 
about 114 m.p.h., is obtained by putting both 
transmissions in reverse. Second speed, only 
slightly higher, is secured by putting both in 
low. Third speed is achieved by having the 
front in second and the rear in low, or vice 
versa. Fourth is obtained by having one 
in high and one in low; fifth by having both 
in second; sixth by having one in high and 
one in second; and seventh by having both 
in high. There are three different reverse 
speeds, obtained by having one transmission 
in reverse and the other in low, second, or 
high. 

‘On the forward end of the second trans- 
mission a 51%” sprocket was placed to drive 
the power take-off. A roller chain connects 
this with a 16” sprocket mounted on a third 
transmission, located on a platform just to 
the right of the driver's seat. This transmis- 
sion is reversed in position—that is, turned 
end for end—so as to speed up the power 
take-off shaft. One end of this shaft is sup- 
ported by the transmission and the other by 
a3” babbitt bearing. The shaft carries both 
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Auto Do Tractor Duty? 


a belt pulley and a sleeve, fas- 
tened with a stud,, which 
makes it possible to use either 
a standard square or splined 
stub shaft to connect with the 
equipment to be powered. 
‘Though photographed for 
clarity without guards, the 
chain drive and shaft stud 
must be protected by shields 
for safe operation. 

On the highway, the trac- 
tor can pull a rubber-tired 
farm wagon at regular high- 
Way speeds, except perhaps 
on rough roads where the ab- 
sence of rear-wheel springing 
brings some slight limitation 
of speed. With both driving 
transmissions in reverse, it 
can readily tackle field jobs 
requiring substantial drawbar 
power. For example, it has 
sufficient power to pull an 


85-bushel load of corn, and it 


has pulled a 10’ combine in 
the field. 

The belt pulley on the pow- 
er take-off shaft makes the 
machine suited for stationary 
work requiring belt power. 


Many farms move around a 


stationary engine to handle 
such jobs as grinding feed, 
operating an elevator, or saw- 
ing wood; and the fact that 
the utility tractor can move 
to such jobs under its own 
power often means a saving 
of time and effort. Tasks re- 
quiring both belt and draft 
power may also be handled 
with dispatch, as when a load 
of corn is hauled in, the wag- 
on dumped, and the corn then 
elevated to the crib. 

‘The speeds of the auxiliary 
shaft are particularly suited 
for mowing. For example, 
a standard power mower may 
be quickly hooked on by drop- 
ping a pin through two holes 
drilled in the rear cross frame of the tractor 
and connected to the mower drive-shaft. 
With this rig, a heavy growth of hay can be 
cut at a speed of 7 m.p.h.; and as conditions 
warrant it the speed of the sickle may be 
easily varied by changing gears in the take- 
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off transmission. A standard post-hole dig- 
ger may also be attached, and with it two 
men can dig post holes at the rate of one a 
minute. The higher speeds that the tractor 
can achieve when pulling a rotary hoe also 
adapt it to killing weeds. [Turn the page. 
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When regular farm machinery 
was easier to get, many farmers 
looked with disfavor on such con- 
versions. The commonest criti- 
cisms, as well as the rebuttals now 
often mentioned, are these: 

They need a good deal of space 
to turn around in, While this char- 
acteristic holds true to some ex- 
tent for many conversions, a sub- 
stantially shortened wheel base 
means a reduced turning radius. 

The distance between the wheels 
on one azle is usually too great. 
It is true that this often offers dif- 
ficulties in operating two-row ma- 
chines such as seeders, corn plant- 
ers, potato planters, and so forth. 
Unless the person making the 
conversion has an unusual amount 
of skill, little can be done about it 

Clearance is often insufficient. 
These tractors are almost always 
suitable for cultivating crops like 
beets, carrots, and onions. More- 
over, the actual clearance achieved 
depends on inherent clearance of 
the chassis, often a matter of its 
age, and on the wheels and tires 
used. The Schultz tractor pre- 
viously described has successfully 
operated a weeder in a field of 
corn from 18” to 24” high. 

In heavy work, the homemade 
tractor is prone to wheel slippage 
or to overheating. Whether or 
not this is a valid criticism de- 
pends on the skill exercised in con- 
version. With extra cooling capac- 
ity, plus an additional transmis- 
sion fitted with an extra universal 
joint, torque delivered at the rear 
axle should be sufficient. The ac- 
tual traction secured depends of 
course on the loading of the rear 
wheels and on the tires used. 
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Following plans that 
were supplied by the 
maker, Jack Fronk of 
Tremonton, Utah, did 
this conve 


wheel base was cut to 
about 108". The rear 
end and differential 


housing were coupled 
to the transmissi 
without a propel 
shaft housing. Heavy 
such as plow- 
the 
use of compound low 
gear. Note the dov- 
ble wheels in back 


jal used by Jerry Larkin, of Brigham, Utah, in 
‘doodlebug” shown above, A 500-lb. weight 
chains on the bock wheels, ond oniy 15 Ib. 


pressure aid in plowing. Here a saw is being powered 


The lever to the right of the driver's seat in this homemade 
tractor permits the operator to raise a spring-toothed harrow 
at will. A heavy steel shaft, visible just above the hitch, 
serves to increase the traction of the rear wh 
for disting and harrowing, the tractor ha: 
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Ships That Won't Stay Sunk  ccontines trom page 124) 


feet of rock separates the ceiling from any 
area upon which a Jap bomb could land. 
Right through air raids, the work has gone 
on with improvised machine tools, ingenious 
substitutions, and age-old skill. 

When Mingsung undertakes a job, the 
calendar is a big factor, for by June of each 
year every vessel in the shipyard must be 
ready to float. Early that month, the 
Yangtze River rises as much as 90 feet. If 
a ship is not seaworthy, it sinks right in the 
shipyard. The machine shops in their dug- 
out, as well as exposed buildings of the 
plant, are well above the high-water mark, 
but ships cannot be shelved until the water 
recedes. 

The story of Mingsung started with the 
Japanese advance. First, the personnel was 
evacuated from a Shanghai shipyard. The 
company bought ships and hastily manned 
them, bringing them up the Yangtze. Some 
were bombed, some sank in the treacherous 
rapids, but most of them arrived at Chung- 
king. 

The ships were invariably oil-burners and 
had to be converted. One of Mingsung’s 
continuing jobs has been to install coal- 
burning boilers. This is not a mere tinker- 
ing process. The ship—whether it be wood 
or steel—must be sliced in two, lengthened 
up to 15 feet, and the new boiler installed. 
One ship now in the yard had been cut in 
two, lengthened, and patched partially when 
the water suddenly rose and inundated the 
yard. The two ends of the vessel floated, but 
the newly patched middle buckled. ‘The 
workers are taking out the rock and mud 
and are ready to start over. 

‘That would be fairly simple if materials 
were plentiful, but Fountain C. ¥. Chen, 
assistant manager of the yard, who was 
trained at Union College in Schenectady, 
N. ¥,, and studied under Steinmetz, point- 
ed to a sheet of steel plate and said sadly, 
“This is the last plate of steel that came 
over the Burma Road.” 

Everywhere in the plant, the 2,000 em- 
ployees resort to amazing modes of opera- 
tion, From a new machine tool they have 
created other machine tools. “From sal- 
vaged parts of engines, they have built 
power hammers and other heavy machinery. 
The divers have gone down from 50 to 60 
feet to raise ships or parts of ships for use 
in any one of hundreds of spots. 

That takes trained personnel, and the 
shipyard has among its employees 200 ap- 
Prentices whom it has chosen from junior 
high schools by competitive examinations. 
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‘These boys, working with veterans of the 
Shanghai shipyard, soon learn to build an 
engine from virtual scrap, to repair a 
bombed generator, to construct a complete 
steel rolling mill. 

Everyone at the shipyard works from 
6:80 in the morning until 6:30 every night, 
with an hour off for lunch at 11:30. Al- 
though their hours are long, they work hard 
every day with the exception of two days 
a month. These days coincide with paydays, 
so the men are able to enjoy what little 
leisure is available. They live and work on 
the grounds. Their quarters, mess halls, and 
recreation facilities have been built by the 
yard. Right through the Jap bombings, they 
work on. Fragments of bombs four feet 
square, as well as several unexploded 
bombs, are on display in the offices. ‘The 
men smilingly call it their museum. 

‘They overhaul and repair an average of 
22 ships a month, while three new ones are 
under construction at the same time. Just 
launched are 10 “wooden Liberty ships,” 
vessels that look like small excursion boats. 
‘They are 200-ton ships for river, passenger, 
and freight traffic. A launching is entirely 
without trappings—no champagne, no brass 
band. The officials climb aboard. There is 
steam in the boiler. A channel is dug to 
let the river water enter the basin. The 
ship's captain rings the engine-room bell, 
and the vessel launches itself, steaming out 
into the treacherous current of the Yangtze 
for a trial run. The shipyard officials go 
along, both to check the equipment and to 
express their complete faith in the work of 
their men. 

‘The plant is continually running out of 
material. With some 5,000 items in their 
day-by-day stock room, many a substitute 
has to be improvised. Engine parts have 
to be fabricated. Even the smail glass boiler 
gauges have been blown in Chungking. 

“The war has forced us to learn many 
techniques and even invent new ones,” said 
Chief Engineer Chi F. Yeh, who was trained 
at the Massachusetts Institute of Technol- 
ogy. 

‘A dozen ships are in the yard now. Parts 
machined in the dugout are pulled down the 
beach and placed in them. Then floating 
machine shops on barges come alongside to 
make final adjustments. The ships may not 
be beautiful, but they go. They can carry 
supplies down-river in five hours on a trip 
that would take five days overland. Not con- 
tent with these, Mingsung has planned a 
luxury liner to be “queen of the Yangtze.” 
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Weapons Are His Hobby 


him put his collection on exhibition there. 
In the years between 1931 and 1939 nearly 
ten million people paid cash on the line to 
visit “Jarrett’s Museum of World War His- 
tory.”"The revenue gave him new resources. 
Soon he had agents all over the world hunt- 
ing for choice items of ordnance. 

Hollywood sought the services of a 
man who was an expert on all the trappings 
of war. Jarrett dug up paraphernalia for 
“The Charge of the Light Brigade” and 
many other celluloid epics. But Hollywood 
did more for Jarrett than borrow his show 
pieces and use his technical help. Out on 
the Hollywood lots lay many a relic of the 
World War, used for some battle scene and 
then abandoned. Jarrett traded the Holly- 
wood prop men out of their eyeteeth and 
carried to Atlantic City many a rare piece. 

At its height, Jarrett’s museum totaled 
more than 70 tons of war equipment. In 
addition to ordnance there were thousands 
of photographs, hundreds of posters, a ref- 
erence library of more than 600 volumes. 
For Jarrett was not merely a collector. He 
was a serious student of ordnance. Back 
of the cow barns at Workman's Dairy Farm 
near Moorestown, N. J., he set up a firing 
and testing range. 

Jarrett had been a reserve officer since 
1926. He went on active duty in November 
1939. In February 1942 he joined General 
‘Montgomery's harassed army in Egypt. He 
was one of our technical advisers to the 
British Eighth Army, showing them the ins 
and outs of the American lend-lease tanks 
and guns that were beginning to trickle 
into Egypt around the Cape and up the Red 
Sea, But his first sight of a smoking battle- 
ground kindled the hot spark of the collector 
in him, As the Battle of the Desert surged 
back and forth, Jarrett dashed hither and 
yon in a jeep, snatching enemy ordnance. 

His enthusiasm infected others, and soon 
there was an informal ordnance team col- 
lecting from Cairo nearly to Benghazi. In- 
different to bullets, they rode into the heat 
of battle to take movies of tanks and guns 
in action. 

In the basement of a rented building 
in Cairo the pile of “Jarrett’s junk” grew 
until it reached the roof. Jarrett didn’t 
mind risking his own neck, but the front 
was too close to his treasure trove for com- 
fort. Civilians were evacuating Cairo. In 
September a cable went to General Barnes. 
Jarrett had a collection that would immeas- 
urably help our own war effort. What should 
he do with it? 
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Barnes was quick to act. Jarrett got or- 
ders to begin shipping the stuff at once. 
That was the beginning of FMB. But in 
those days U-boats were still swarming 
around the Cape and in the South Atlantic. 
Several tons of Jarrett’s treasure went to 
the bottom in ships that were torpedoed. 

In its huge building at Aberdeen, FMB 
has in less than a year and a half built a 
collection of 1,200 specimens of Axis ord- 
nance equipment—nearly 600,000 separate 
items! They range from a fragment small- 
er than the palm of your hand to a 60-ton 
German Panzer VI tank and an eight-inch 
German heavy field howitzer. Up to 3,000 
visitors in uniform—trainees from Edge- 
wood Arsenal, Fort George G. Meade, Fort 
Belvoir, and other training centers—troop 
through the museum each week. 

The collection reflects both the strength 
and weaknesses of Jap and German field 
units. The Germans, Jarrett may point out, 
were using brass cartridge cases when the 
war began. As they began to feel the pinch 
of shortages, they switched to brass-plated 
steel cases. Next they cut out the brass 
altogether and blued the steel cases to pro- 
tect them against rusting. But as a tribute 
to our constant hammering of Hitler's in- 
dustrial centers, the latest shell cases are 
turned out without any protective coating. 

Firing and testing enemy weapons at 
Aberdeen discloses many things that help 
our commanders in the field. For example, 
tests showed that the latest Japanese .303 
caliber riffle is inaccurate beyond 350 yards, 
while our Garand can hit the bullseye at a 
far greater distance. Because its magazine 
holds only 30 rounds, the Japanese light ma- 
chine gun can be fired at a rate of only 200 
to 300 rounds per minute, whereas our .30 
caliber Browning can fire double that num- 
ber. Yet, though it is clear Japan does not 
belong in the big league where ordnance is 
concerned, and though Germany is feeling 
the pinch of inferior workmanship and 
shortages of materials, Aberdeen experts 
warn against underrating the Germans, 

At the outset of the war, German engi- 
neers had achieved a tremendous advantage 
by reducing the number of parts in their 
weapons. This speeded production and 
saved Hitler the necessity of maintaining 
large numbers of technical troops for main- 
tenance and repair work. Hitler's produc- 
tion system is still a formidable enemy. 
FMB and the ordnance department are still 
working overtime to keep our own war in- 
dustry on its toes. 


POPULAR SCIENCE 


Remember when... 


you could say: Cll tr up". and gel it? 


HAT was when Sunday Driving was the 
Great American Sport, and automobile 
vacation trips were a “must” for most of us. 


Then, tires were valued in dollars—now 
their worth is measured in lives. For the 
Battle of Rubber is nof yet won—driving 
too much, too fast and too carelessly is still 
just like shooting an American soldier in the 
back. Every ounce of rubber in every tire on 
every car in America is still a war weapon! 


Contrary to popular opinion, satisfactory 
synthetic tires are mot yet available in 
sufficient numbers to satisfy both military 
and civilian needs. No one knows when 
you will be able to replace your present tires. 


Those you have must last—and will last if 
you observe these simple precautions: Start 
and stop slowly. Go easy on curves. Don’t 


SEIBERLING “<z: 


Wartime manufacturers of Bullec-Sealed Tubes and Military Tires for our armed forces * Bullet-Sealing Gasoline 
‘Tanks * Rubber Floats, Boats and Pontons * Rubber Parts for Gas Masks, Airplanes and Tanks. Alsomakers of 
‘Tires and Tubes for passenger cars and trucks + Sealed Air Tubes * Rubber Heels, Soles and Mechanical Goods. 
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bang into curbs, ruts and stones. Keep air 
pressure up to 32 pounds. And keep your 
speedometer down to 35! 


By lengthening the life of your tires, you 
may save the life of a fighting man! 
* * * 


REMEMBER WHEN you feund the left rear 
tire flat that Sunday morning? Who was it 
who came over and changed it in time for 
you to get to church? Chances are it was 
your INDEPENDENT tire dealer who has a 
real interest in pleasing you because he 
owns his own business. Seiberling believes 
in the initiative of INDEPENDENT business 
that bas always made good jobs and good 
opportunities plentiful in America. That 
is why Seiberling Tires always have been 
and will continue to be sold through 
INDEPENDENT dealers only. 


Why put an air-cooled aircraft engine in 
a tank? Because no other engine packs as 
much power into such small size, Tanks and 
gun carriers slog into battle on caterpillar 
treads, but they are similar to aircraft in that 
they require an engine high in power, small 
in size, and light in weight. Other engines of 
equal power are massive, creating a vicious 
circle in which large size demands more 
armor plate, in turn adding weight and call- 
ing for more power to maintain speed, 

Seasoned by years of operation in trans- 
port, private, and trainer planes, the Wright 


Whirlwind was the logical choice for the 
Army's medium tanks and gun carriers. This 
engine, weighing but a scant 19% of the M-g 
k's 30 tons, packs 400 HP plus in its 45” 
diameter. 

Enlisted in our armored divisions, the 
Whirlwind was assigned to combat duty with 
virtually all medium tanks and heavy gun 
carriers to reach the fighting fronts. In no 
sense a competitor to the air tonnage hauling 
Cyclone, the Whirlwind has nonetheless lived 
up to the Wright tradition for light, com- 
pact power, adaptable to many purposes. 


Landing Planes Safely 


of the Lockheed Cons 
ax double whe 
landings. It hi 


their drawbacks. ‘They usually weighed so 
much that the horsepower required to lift 
them was often more than that originally 
required to overcome the drag of the gear 
without them. 

Modern design, with the help of light 
metals, has produced some really satisfac- 
tory “pants” for certain types of aircraft in 
which retracting gear is impractical. 

In 1917, the name of Capt. James V. Mar- 
tin first became prominent in connection 
with landing gear, when he developed a 
unique semiretracting gear for his little 
KIII Scout biplane, built at Elyria, Ohio. 
This rigid-strut gear had wheels with flat 
springs for spokes, which acted as shock 
absorbers. By means of a crank, the land- 
ing gear could be fully extended or almost 
completely retracted into wells along the 
side of the fuselage. 

‘The following year, Captain Martin 
brought out another innovation. On an old 
De Havilland biplane he worked out the first 
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split-axle landing gear, doing away with the 
spreader bar, which had long been a hazard 
on rough fields and in tall grass. 

Also in 1920 there appeared the first real- 
ly retractable landing gear. A Martin de- 
sign, this was fitted to the Dayton-Wright 
Gordon Bennett racer for the Army Air 
Corps. By means of a nut working on a 
threaded shaft, and a bicycle chain, the pi- 
lot cranked the wheels up and down by 
hand. This ship was the forerunner of such 
planes as the Grumman FF-1, delivered in 
1931, the first military aircraft equipped 
with retracting gear. 

Boeing pioneered in hydraulic landing 
gear for big stuff in 1930, fitting it to one 
of their Monomail models. To test its effi- 
ciency, they raced it against another Mono- 
mail, which had fixed gear with the best 
“pants” then available. The Monomail with 
gear retracted left the sister ship far be- 
hind, with a speed difference of 15 miles an 
hour. Retracting gear for big aircraft was 
here to stay. 

Modern retracting gear is all basically 
the same, although the means and manner 
of operation vary. Some fighter planes, 
such as the Spitfire and the Messerschmitt 
109F, retract the wheels outwardly toward 
the wing tips. The Focke-Wulf 190A and 
the Zero fold theirs inwardly, as do several 
American planes. Certain other American 
ships, including the Grumman Hellcat and 
the Curtiss P-40, fold their “legs” straight 
back while the wheels themselves rotate 
90 degrees to lie flat in the underside of the 
wings. It’s all a matter of the best method 
for the particular type of ship. 

In the big bombers, it has been found 
most convenient to retract the gear into 
the rear of the engine nacelles. In some 
cases, the wheels are only partly enclosed, 
while in others they are entirely buried 
within the ship. Some of the newest big 
ships include flaps that cover the fuselage 
openings where the wheels lie when retract- 
ed, even when the wheels are down. Sealing 
the jagged openings has in some cases re- 
duced the take-off run as much as 15 per- 
cent and boosted the initial climb greatly. 
‘These flaps also serve to protect the interior 
of the wheel wells from dirt, mud, and rain. 

‘The pilot, of course, must know the exact 
position of his gear at all times. To provide 
for this, designers have worked out various 
devices for the instrument board. Some 
visual indicators have a small plane on the 
dial, whose wheels exactly follow the posi- 
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Landing Planes Safely 


(Continued from page 203) 


tions assumed by the wheels of the actual 
craft; a light flashes on when the wheels 
are down and locked in landing position. 

Audible warning systems use a horn, con- 
nected with the throttle, which blasts in the 
pilot's ear if he closes the throttle coming 
in for a landing with his wheels still up. 
| Getting the wheels up and down safely 
is but one side of the problem; there are 
still many details to confront the gear de- 
signer. For example, he must consider pro- 
peller ground clearance when the gear is 
fully compressed under top impact loads. 
‘There must be at least nine inches clearance 
for the whirling blades at all times, regard- 
less of the landing or runway surface, 

‘Modern Aerol-type shock absorbers seem 
to be the perfect solution for all problems 
encountered to date. This unit consists of 
@ combination air-oil, shock-absorbing strut, 
which forms the main leg of the gear itself. 
‘One portion of the leg telescopes within the 
other to form a piston which forces air and 
oil into a chamber within the leg. The com- 
pression qualities of these two substances 
absorb the shock and, with the aid of link- 
age devices and valves, control the rebound 
simply must continue tocarry of the gear to assure smooth, safe landings, 
on. Under the strain of long, Problems met in designing landing gear 
for helicopters and autogiros include the 
consideration of vertical as well as oblique 
impact loads. Designers of ski landing gear 
have their own particular problems. 

‘The landing gear of seaplanes (not flying 
boats) is usually one of two types. One 
consists of a center float under the fuselage, 
augmented by small floats on the wing tips 
for rough-water landings. In the other, 
help you with the second: there are two floats under the fuselage and 
FREE—Nishlon File Catalog 29 wing floats. The latter type is seldom 

used on military combat craft but has been 
successful on planes ranging from small 
private craft to ships the size of the Doug- 
| las DC-8 airliner. 

What the future holds in the way of new 
landing-gear types is problematical; but 
with rocket planes and superhigh-speed, jet- 
propelled aircraft in prospect, it may be 
that the problems of the gear designers 
have just begun. 


Correction 


I N Ow1nc to the misplacing of a photo 
N Cc H L Ss credit on page 121 of our April issue, the 
Oks, impression was given that Demerol, the new 
FILE FOR EVERY 2S, synthetic analgesic, is a product of Parke, 
PURPOSE ~9:s-A Davis, and Company. Demerol is made by 

the Winthrop Chemical Company. 
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“NELLY GETS ANOTHER ONE!...She’s a Bofors gun... 
and she’s filling the sky with tons of steel...with flak so 


thick those Japs could walk on it. Suddenly a flaming torch 


falls through the night...another Jap for Nelly!”” 


“Nelly” was a tough gun to make. .. she used to require so much 
handwork that only a few could be produced in a year. Today, certain of her precision parts 
are finished by a revolutionary process called Superfinish . . . the same process that gives 
Chrysler engines the smoothest moving parts in history. Thanks to Superfinish and to 
the employment of other automotive methods, the production of parts for Bofors guns has 
been speeded incredibly since Pearl Harbor. 

CHRYSLER 


1 


WAR PRODUCTS OF CHRYSLER DIVISION 


Tank Parte + 
Eqciomest . Air Raid Sirens « Gon Bones = Senchlight Redecturs: 


THE MATION-WIDE CHRYSLER DEALER ORGANIZATION OFFERS OWNERS SERVICE FACILITIES TO MEET THEIR TRANSPORTATION NEEDS 
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BACK THE ATTACK—BUY WAR BONDS. Defoe workers take more thi 


The Toughest Man in 


Ts “hard-to-please” attitude of the Defoe 
shipbuilder is not a war measure. It's a 
life-long Defoe tradition. Harry J. Defoe— 
who founded the yard nearly forty years ago 
—and his crew are old hands at building 
sea-going vessels. They know that even peace- 
time ships that go down to sea must be built 
to withstand battering that no land-bound 
structure receives. 


Today this experience is paying extra divi- 
dends to the Navy in the form of sound con- 
struction, added protection for crews, and 
lower manufacturing costs. The fleet built for 


DEFOE 


SHIPBUILDING 


COMPANY, f 


Buy Wor Savings Bonds and Stamps regulorly. 


10% of their pay in War Bonds 


the Navy in the Defoe yards since Pearl 
Harbor numbers more than 65 fighting ships. 
And now a squadron of LCI (L) Landing 
Barges is taking form on the production line. 
‘These ocean-going invasion vessels are the 
spearhead of America’s growing offensive. In 
making them, we pledge your sons all our 
skill and experience, all the Defoe tradition 
of safe, sound, deep'sea shipbuilding. 

‘When Peace returns, Defoe’s advanced manu- 
facturing technique and skilled craftsmanship 
will provide quality products of greater value 
and lower cost for all Americans to enjoy. 


BAY CITY, MICHIGAN 


it Neen Be Asari wsa be Bejoe cote 


OR PEACE 
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y-E LAMP TURNS SHELLS INSIDE OUT 


TWO THINGS A GUNNER docsn’t want 
to happen: (1) A dud shell. (2) a premature 
explosion. A big help in avoiding both is 
inspection of each shell to make sure it isn’t 
pitted, greasy, or dirty inside. A slow job... 
until General Electric engineers helped work 
out this gadget that “turns shells muside out.” 
As the girl spins the shell on rollers, a G-E 
reflector lamp, with a mirror arrangement that 
works something likea dentist's mirror, shows 
her every bit of the inside * 


THIS IS JUST ONE INSTANCE where G-E has 
had the lamps and the know-how acquired in 
peacetime, to solve war problems quickly. And 
speaking of inspections, this giant "electric 
eye” which tests light output is just one of 480 
tests and inspections used to make your G-E 
lamps "stay brighter longer.” When you need 
lulbs, get the right size for the job...and make 
sure they're marked G-E! 


HEHUcroN Lame 


nspection Methods With Light”, write General Elec- 
ric, Division 166-PSE, Nela Park, Cleveland 12, Ohio. 


BUY AN EXTRA WAR BOND THIS WEEKI 


G-E MAZDA LAMPS 


GENERAL GE ELECTRIC 


Hear the General Eletris radio programa: "The C-E AU-Girl Orchestra." Sunder 10 p.m. EWT, NBC: 
"The World Todas”  EWT, CBS. 
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PARATROOPS 


<a 2 | 
WHERE DEPENDABILITY REALLY MEANS SOMETHING | 


SeHAMPION SPARK PLUGS 


Are On Acne Dury! 


Maximum performanceand dependa- 
bility are the two qualities that are 
absolutely essential in spark plugs 
for our armed forces. Champion 


Green Light for the Air Age 
(Continued from page 122) 


Recently, at one field alone, in one hour 
there landed over 75 planes. This is heavy 
traffic; when it is added that this was not 
local traffic about a metropolitan airport, 
but transoceanic traffic from America arriv- 
ing at a field in Scotland, it becomes star- 
tlingly prophetic. If this is an indication of 
postwar transoceanic air traffic, what will 
be the congestion about continental ports 
that will handle not only air-line traffic but 
hundreds of private aircraft as well? 

‘This is the problem that must be solved— 
and solved in time—to permit the antici- 
pated growth of aviation. Its solution lies in 
the development not only of adequate land- 
ing and ground handling facilities for the 
aircraft—a problem in itself—but also of 
the means of visualizing and controlling 
the traffic pattern to get these aircraft into 
the ports. 

Even the private pilot will have better 
radio equipment, linked through frequent 
monitor listening stations to weather sta- 
tions from which he can obtain instant 
weather reports and other data vital to safe 
operation. 

Long-distance air traffic which is not yet 
a part of any airport pattern will be held to 
its courses by a system of “fix” stations and 
beams, possibly automatically keeping the 
plane on course by their signals, entirely de- 
void of human assistance. These beams will 
be held true in direction and volume by 
monitor devices. 

While most of the devices described above 
are purely speculative, they offer interesting 
possibilities and would, if developed, help 
solve the problem of postwar air traffic con- 
trol vital to the realization of an Air Age. 
—C. B, CoLby, 


Spark Plugs have certain exclusive 
and patented features which insure 
these qualities and are being used by 
our armed forces, on land, water and 
in the air. The traditional dependa- 
bility of Champions under the most 
adverse operating conditions is thus 
being emphasized as never before. 
You, too, can depend on Champions 
for better performance in 
every engine. 
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‘Acted Size Vlog 

‘Champion spark plugs for model gas engines 
same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One-piece construction, 


CHAMPION 


ive the 


SPARK PLUG COMPANY * TOLEDO, OHIO 
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eho oi in ec Best 


THE ETOD 


$650..$8.50 >, 
Other styles *5.50 
our shoe ration coupon becomes a pass- 


port to satisfaction when you spend it on 
W. L. Douglas Shoes. 

Made with unhurried care and styled for 
sound good looks, W. L. Douglas Shoes 
are, truly .. agitate: at Its Best! 


Douglas Shoes 


w. Oudq DOUGLAS Las ‘BROCKTON 15, MASS. 
Stores in Principal Cities Good Dealers Everywhere 
America's Best-Known Shoes 


BUY ANOTHER WAR BOND 
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PRECISION PAYS OFF IN PERFORMANCE 


More than 50,000 Allison liquid-cooled aircraft engines 
have gone to the United Nations fighting forces. 
Into each of these engines have gone the 
precision and skill amassed by Allison 
and General Motors during the 
past quarter of a 


century. * Therein 


lies the secret of the 
power of Allison en- 
gines and their reliable 
performance in every 
major engagement 


of our Army Air 


Forces. 


POWERED BY 
ALLISON: 


KEEP AMERICA STRONG 


BUY WAR BONDS DIVISION OF |! MoroRs 


OF THE AIR-NBC Network 
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teres how your car FEELS... 


wu fer 
MARFAK 


chassis 
lubrication [ 


Car drive like a tank? Time for 
MARFAK chassis lubrication — 
Texaco’s tough, long-wearing 
lubricant that silences, softens 
and soothes the crankiest chassis. 
MARFAK is applied by chart, 
never by chance, Every lubrica- 
tion point is indicated — from 
control arms to rear shackles. 
Your car gets a careful check-up, 
too — every point of wear, every 
point of adjustment, Ask your 
Texaco Dealer to give your car 
that "MARFAK feeling” — to- 
morrow! 


& TUNE IMs FRED ALLEN every Seney sah, See your local sewipoper fr time end ston. 
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Fool perm 


HORIZONTAL CHISELING 


[STANLEY 1] LEY 


| 


2) 
ad ae a | 


When cutting horizontally, across the grain, 
press the forefinger and thumb together on the 
chisel to act as a brake. To avoid splintering 
the corners, cut halfway from each edge to- 
ward the center. Remove the center stock last 
(see small sketches above). 

To cut with the grain, the chisel is held 
slightly turned to one side to get a shearing | 
action, and pushed away from the worker. For | 
‘a roughing cut hold the bevel down, for a par- | 
ing cut keep the bevel up. 


Dozens of Proven Methods are 
Covered in the Stanley Tool Guide 
More than 200 illustrations, with practical 

instructions covering the use of boring tools, 
doweling jig, spoke shaves, scrapers, planes, 
marking gauge, chisels, and other commonly- 
used hand tools are included in this one 
== book. Send for your copy | 
today, 25¢ postpaid. | 


STANLEY TOOLS 
254 Elm St., New Britain, Conn. 
Enclosed find 25¢. Please send me the Stanley Tool 


Guide, postpaid. (In Canada: Send coin or stamps to 
Stanley’ Too! Co. of Canada, Roxton Pond, Quebec.) 
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Thunderbolt Ace 


(Continued from page 56-H) 


You have to aim ahead of him, allowing 
time for your stream of water to arrive at 
a certain point at the same instant he gets 
there. 

Ag the boy runs to the left, you swing 
your nozzle ahead of him, Each drop of 
water goes out from the nozzle, in a trajec- 
tory curved downward by the force of grav- 
ity. But as the nozzle swings left, the 
stream of water describes another curve— 
toward the right—a curve in the stream 
though not in the course of the individual 
drops. Mahurin thinks of these two curves 
when he pushes the button on his guns. 

Deflection shooting (with gun platform 
and target moving up to 400 mp.b.) is a 
new art, of which the British are teaching 
our men much. The equipment is relatively 
recent. Why, only when Phil Cochran was 
learning to shoot, our American fighter 
boys used to file notches on their own primi- 
tive gun sights, to get them to their liking. 
Today's standard deflection sight is an opti- 
cal instrument; the pilot looks into a glass 
sereen on which a reticule is thrown in a 
pattern of light with a dot in the center. 

‘The central dot is the aircraft's line of 
sight. The circle is gauged for a certain 
range. That is, an aircraft with 100-foot 
wing span will perhaps just fill the diameter 
of the circle at 300 yards. When the hori- 
zontal lines are adjusted, leaving one third 
of the diameter blank, that would just take 
the measure of an FW’s span at 300. You 
set them for the aircraft you are gunning 
for. 

But unless the pursuer is close and direct- 
ly on the enemy’s tail in straight flight, his 
target will seldom be within the circle. 
Rather, it will appear out along the hori- 
zontal, at 1, 144, or 2 or more radii from 
the center, in accordance with various for- 
mulas the gunner has memorized, modified 
by his instantaneous judgment. 

The British have found that in this judg- 
ment, range and speed are of much less im- 
portance than the gunner’s estimate of the 
target's “angle off” the line of sight. Expe- 
rience is the only basic guide in this, and to 
preserve experience from the split seconds 
of combat, a motion-picture camera is set 
in the leading edge of each fighter craft. 
‘This camera works while the guns are 
shooting and takes 64 frames a second. 
With a wide-angle lens, it gets the target 
even on a wide deffection shot. 

Mahurin studied these combat pictures a 
lot, seeing—in slow motion which still seems 

(Continued on page 216) 
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© You can’t get by with today’s gas- 
oline if your motor is dirty, gummy, 
and full of sludge. Clean it out, and 
keep it clean, with Casrre, 
BETTER and SMOOTHER PERFORMANCE 

or DOUBLE-YOUR-MONEY-BACK | 
It’s as simple as that. Either your 
motor runs better and sinoother with 
Casite, or you get back twice what 
you paid. | 

Millions bought and proved Casite 
last year under this broad guarantee 
—and solved the problem of dirty, 
sputtering, sluggish motors, 

Profit from their experience. Start 
It costs only 65¢ 


THE CASITE CORPORATION 
HASTINGS, MICHIGAN 


ACAI VAUUEU ED BEL MEU MELLEL Me) 


(uarantee 


‘Add Cosite to crankcase and run through cor 
buretor according to instructions, then dri 
your car 100 miles or for 60 days, whichever 
is first. If not convinced that Cosite gives you 
better and smoother performance, you get 
double your money back by filing out guar- 
ante certificate and mailing it to The Casite 
Corporation, Hosting 
refund is $1.30 per pint, twice the nationally 
advertised price of Casite. 


jigan. Maximum 


KIRKE 
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AMERICAN pioneers blazed the trails to 
straight shooting and the hardy outdoor 
life that makes strong men. 


Like the pioneer, Stevens has blazed new 
trails in the production of sporting rifles 
and shotguns. In the years immediately 
preceding the war... . Stevens introduced 
three firsts to give the shooter sporting 
arms better suited to his needs. 


First to perfect a light, moderately priced 
automatic .22 rifle. It opened up the fasci- 
nating new sport of speed shooting at 
small running game. 


First to introduce an over-and-under gua, 
combining .22 rifle and .410 shotgun bar- 
refs. It’s a general purpose arm, equally 


i red 
TRAIL BLAZERS 


for 


TOMORROW'S SPORTSMEN 


suitable for vermin elimination or for hunt- 
ing small game, winged or four-footed. 


First to adapt Tenite for gun stocks. This 
durable, plastic material makes possible 
handsome, attractively checkered stocks, 
even in the most moderately priced arms. 
k ok o* 
‘When the war has been won and the Gov- 
erament authorizes civilian arms produc- 
tion, Stevens again will take to the pioneer 
trail and build accurate rifles and dependa- 
ble shotguns, ideally suited to the shooter's 
requirements. 


J. Stevens Arms Company 
of Savage Arms Corporation 
Chicopee Falls, Mass. 


® STEVENS @ 


examples 
re-wat ment: 
guevens puoncesing SSOP 
. 
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Massive Convair test chamber capable of simulating altitudes up to 80,000 feet, temperatures 
‘as low as 100° below zero for the study of materials and equipment under flight conditiot 


Their Job: Destroying Liberators 


HERE ARE people in San Diego who make 
jobs of destroying Liberators. 

They spend hundreds of thousands of dollars on 
icliberate destruction to make the Liberator the 
est plane in combat—for the crew...the dead- 
iest for the enemy, 

These people are members of the Consolidated 
Vultee Aircraft Corporation Engineering Test 
Laboratory, really a whole series of laboratories. 
As the Chief Test Engineer explains, “We ruin 
yerfectly good equipment to find out what it will 


ake, In that way we are able to work out many of 


the ‘bugs’ in an airplane long before it is flown.”” 

In the laboratories, altitudes of 80,000 feet can 
be simulated; temperatures of 100° below zero 
can be produced. Every structural part and every 
item of equipment that goes into the mighty 
Liberator undergoes gruelling tests much more 
punishing than the actual test of combat. 

For, in the Chief's words, 
thousand expert opinions.” 

And the thousands of tests run on the Liber- 
ator frequentl bearing on the warm- 
ing message, “All of our aircraft returned.” 


“One test is worth a 


ave dire 


CONSOLIDATED VULTEE AIRCRAFT 


ERATOR . . . 4-engine bomber CATALINA = = patrol bomber VALIANT . . . 
CORONADO . . . patrol bomber LIBERATOR EXPRESS . transport VENGEANCE . . 
SENTINEL... . . . “Flying Joop REUIANT . . . 
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is 


Every ive. predvend frost ensine imported 

Mediterranean briae of pre-war quality, and 
shaped by the skilled hands of master craftsmen 
tobe “A thing of beauty and « (smoking) joy 
forever”. Sterling Silver band; solid rubber 
bit. Every pipe numbered, und reginered by 
LHS, 48 your guarantee of pipe perfection. 


«++ ina Pipe” 


<2 STERNCRESTED 


‘The custom erafiemen of LHS select the very 
-etains for these pairician pipes. They 
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Thunderbolt Ace 


(Continued from page 212) 


very fast—what other pilots saw. He 
showed them to new pilots, elaborating on 
the fine points. 

Even more important, from the precision 
standpoint, is the analysis given every com- 


| bat film at Fighter Command, from which 


the fighter learns whether he is credited 
with a kill or how badly he missed his target. 

Projected frame by frame, the film is 
stopped at a suitable point. In the project- 
ed light is placed a scale model of the tar- 
get aircraft, mounted on a ball and socket. 
‘This model is manipulated until its shadow 
is precisely similar to the profile in the pho- 
tograph. Since the line of sight is a known 
quantity, a scale on the model's base shows 
the “angle off.” Calculations then indicate 
whether and where there was a hit. Most 
shooting misses, going to the rear of the 
target—not enough deflection. 

For figuring angles, Mahurin had a lot of 


| help during the latter part of 1943 from a 


new training device developed by Lt. Ernest 
D. Beatie, of Albany, Ga., a fighter pilot in 
the Eighth Air Force. Still something of a 
homemade contraption, this deflection train- 
er is set out behind the parachute racks. 
It is simply a standard sight mounted on a 
table, with stick and rudder controls. It is 
trained on a scale-model aircraft, mounted 
‘on ball and socket so that it may be set at 
any angle. When the trainee has taken aim, 
an assistant affixes a measured rod to the 
nose of the aircraft. A knob on the rod 
shows where the aim should be. Bud worked 
at this by the hour. 

‘A fighter pilot in this war is a gladiator, 
a knight champion, a hot shot, an eager 
beaver, and a lot more. Especially, if he's 
really good, he’s a precisionist—the serious 
practitioner of a highly complex, exacting 
game of skill. 

Certainly, if he is not a good deflection 
shooter, he will never do the hat trick. 


IV 


‘The hat trick is an RAF term for the un- 
usual feat of shooting down three enemy 
aircraft in one sortie. Mahurin was the 
first American in England to do it twice. 

Mahurin doesn't think too highly of the 
times he got three in a day. They were 
“sitters,” he says. All six were ME-110's, 
two-engined ships, not so maneuverable as 
a 109. 

But these occasions were of sharp inter- 
est in the fighting over Europe. After the 

‘Continued on ge 220, 
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QIGHTER MOMENTS with 
fresh Eveready Batteries 


“You're violating the blackout, Sergeant.” ds 


A THOUGHT to keep in mind, next time 
your dealer is out of “Eveready” flashlight 
batteries: Nearly all we can make right now 
are being put to good use by either the armed 
forces or essential war industries. 


Yon, personally, com one ovis if by giving « int of 
blood to the Red Cross. They maintain Blood Donor C 
ters in 35 cities. Call for an appoirtment now! 


The word “Eveready” is a registered trade-mark of National Carbon Company, Inc. 
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sh #qQ 


The only trouble 
work! It burns up " 
discharges the bat- 
tery because an idl- 
ing motor usually 
draws a net dis- 
charge of from 2 to 
5 amps. 


e avoided. 


An experienced Exide Dealer 
knows how to keep batteries in 
top shape. See him for a check-up 
every two weeks. In many cases, 
periodic recharges may be just the 
right medicine for your battery, 
and with them, an Exide Dealer 
can put off the day when you'll 
need a new battery. When you 
must buy, get a dependable, long- 
lasting Exide. Buy to Last—Save 
to Win. 

‘THE ELECTRIC STORAGE BATTERY CO. 

Philadelphia 32 

Exide Batteries of Canada, Limited, Toronto 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
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SNBAL Weg 0 


Leave your motor running when parked for a recharge 
ith this idea is that it won't 
coupons fast; and further 


.. THE WISE WAY IS 
PERIODIC RECHARGES! 


Restricted driving is hard on batteries, Rationed 
mileage keeps them from getting the normal 
recharge from the generator, makio; 

precautions necessary if starting trouble is to 


Don't bu 
1 Roe buy 


When you Mu; 
2 caprou Muse 


anstbing you can 


ire of the thi 
fake them las’? 7" 


ration tules 

sv 
intget’t Production, bee 
OMeY C0 inves in We ye 


POPULAR SCIENCE 


“I WNDIAN 


TRAIL BLAZERS 


Just off the highways of our nation, there are a 
million little tempting side roads that wind their 
way right into the heart of this great country of 
ours... modern "Indian Trails,” teasing you to see 
what's at the other end. On an Indian you can 
“blaze” these trails easily, safely and comfortably. 


One of the biggest thrills of “trail blazing” on an 
Indian is the feeling that you and your motorcycle 
are “one.” Indians are alive with power. They give 
you a feeling of confidence and safety. .. respond 
easily to your slightest touch...and ride so 
smoothly you'll find it a pleasure to reel off the 


MOTORCYCLES 
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miles. Make your plans now so that when this war 
is over, you can enjoy motorcycling at its finest, 
in the saddle of an Indian. 
INDIANS ON THE WARPATH 

Right now, all new Indian Motorcycles go straight 
to war, and what a fighting record they're turning 
in! But new, improved, postwar Indians are al- 
ready being blueprinted. They're the motorcycles 
40 wait for! 


§, BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Motocycle Company 
Springfield, Massachusetts 


action- 
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Coach and bus operators know that 
new AC Spark Plugs mean better 
engine performance and gasoline econ- 


omy. They also know that regular 


cleaning and adjusting make those spark 
plugs perform better, longer. When 
plugs must be replaced, you, too, 
can be assured of utmost reliability 
by specifying AC Spark Plugs. 


CLEAN SPARK 
PLuGs SAVE UP 
TO ONEGALLON 
OF GAS IN TEN 


BUY WAR BONDS — BRING VICTORY QUICKER 
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Thunderbolt Ace 


(Continued from page 216) 


Americans had introduced their belly tanks, 
the Germans changed tactics and started 
using rockets against the Forts. First they 
equipped single-engine ships with rockets, 
then all their fighters. 

The Thunderbolts’ next good hunting 
came in the October 4 raid on Frankfurt, 
when a swarm of 110's with rockets al 
tacked the bombers. Bud's squadron fell 
upon them and got 13, of which he took 
three. 

But it was on November 26, the raid on 
Bremen, that the really big kill came. Bud 
was on the first bounce and when he got 
down to bomber level, he found the sky 
filled with clumsy, rocket-bearing 11 

“For cripe's sake, come down!” he cried 
on the RT. 

Lt. Col. David C. Schilling, of Detroit, was 
commanding the group that day. He could 
see the 110's down below like a school of 
fish. He also had a clear view of the upper 
altitudes, which were free of enemy fight- 
ers. He made a bold decision. This was the 
time to break the rules. Schilling took the 
whole group down. 

‘They had a Roman holiday. The three 
squadrons returned with a claim of 26 enemy 
planes destroyed. Fighter Command even- 
tually credited them with 22 destroyed, four 
probables, nine damaged. That day Bud 
also broke the rules, Separated from his 
wing man, he didn't make for safety, but 
stuck his neck out, went around free-lanc- 
ing on his own. He shot down his second 
three. 

‘More memorable to Bud were such times 
as the two combats he had on November 3, 
the raid on Wilhelmshaven. This was an- 
other time that Whisky flew his wing. 

On the way to meet the bombers, Ma- 
hurin saw some 109's coming in on the tails 
of four P-38's. He bounced, taking his whole 
flight with him. Lt. Wayne J. O'Connor led 
the second element. 

Mahurin hit a 109, closed in, then circled 
to make another pass. As he came back, 
Butch O'Connor was on the Jerry's tail and 
hitting him. But the 109 still’ staggered. 
Bud closed in a second time and made the 
kill. 

‘When the results of this action were as- 
sessed by Fighter Command, the final de- 
cision was to credit the squadron with one 
plane destroyed and Mahurin and O'Connor 
each with one kill. 

Bud and Whisky now found themselves 
flying alone. Suddenly they came upon a 

(Continued on page 230) 
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FINGER: TIP CONTROL FOR SPEED FASTER THAN SOUND 


When an Army Air Forces officer power- 
dived the Lockheed P-38 faster than the speed 
of sound (780 m.p.h.), he proved that the 
plane was appropriately named “Lighting”. 

Now Lockheed engineers have given “finger- 
tip control” to its fantastic speed by installing 
aileron boosters actuated by the revolutionary 
Hycon "Stratopower” hydraulic pump. The 
application of these boosters, made practical 
for the first time, turns the P.38 into a dog- 
fighter which out-manenvers many single-engined 
ships! And the faster response of ai! control 
surfaces makes it a deadly fighter—even in the 
thin air eight miles up. 

To help bring victory in 1944, we are in- 
creasing our output to the limit, and every 
Hycon “Stratopower” pump is reserved for 
our fighting planes, 


LET'S ALL BACK THE ATTACK — 8UY MORE WAR BONDS 


At the wars end — for Tomorrow 


Because of its compactness and phenomenally high 
pressure, furnishing variable volume up to 3000 
pounds per square inch, the Hycon “Stratopower’ 
pump will do a great many hydraulic jobs better 

Today there are available other Hycon pumps 
and valves in the 3000 pound range for commercial 
applications to control or actuate machine tools, 
giant presses, dump truck lifts, materials-handlin, 
mechanisms and remote control circuits. They will 
operate brakes, clutches and steering devices of 
heavy vehicles; test high-pressure apparatus, and 
solve a wide variety of other hydraulic problems. 
Write for full information. 


HYCON: -: - 


Statypoues Fp 


Manclactured ealy by The New York Air Broke Company 


THE NEW YORK AIR BRAKE COMPANY 


420 LEXINGTON AVENUE, NEW YORK 17, WY. 
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—<— 
"What would the Ar-my do with-out the En-gincers?" pops the $64 question in "Song of 
the Engineers". A hard one wo answer! Wherever the Army advances, in tropic jungle or 
Arctic 0 the are out in front preparing the way . . . ic fields 
throwing bridges across broad rivers «constructing highways over formidsble mountains 
++ « Resourcefully transforming “impossible” assignments into routine tasks. 

Speed is a vital factor with the Engineers, and outboard motors have proved highly useful 
in ferrying and bridging operations. The Evinrude above, fresh from Prpeunt ne will 
‘soon know what it is to “get the works” from the hard-working Engineers, 


3 Resdy to. go with another tad 
‘rive the Engineers’ speedy Storm Boats, but its as j fe 
SEP h ialy bere be portioned weder bene coolest Gon bull 
EVERY DOLLAR YOU INVEST HELPS SPEED VICTORY . . . BUY MORE WAR BONDS 
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Sous micnie aes 4 ales catyl Waker nt fas patties wont ate 
MS at aay ate ng ew Ernrsds f 

the mest motors that sil our skill and 4 et 

VIRMUDE MOTORS, Mins Wess 


é 


Wanranre ropay is more scientific—trans- 
portation more efficient, communication 
faster, materials more powerful. 

There’s been a definite improvement in 
tapered roller bearings, too. Transportation, 
agricultural, and industrial equipment all 


demanded a better bearing—a bearing with 


eas: TYSON BEARING CORPORATION, MASSILLON, OHIO 


* BUY MORE 
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ged heres Been 


a 
Big Change 


more rollers. Tyson developed that bearing 
—added thirty percent more rollers around 
the raceway. 

Today, Tyson users get far greater load- 
capacity . . . more strength and rigidity... 
in many cases, doubled bearing life. The 


big name in bearings today is... TYSON! 


{ 


J 


Tw 


TODAYS | HEAVY-DUTY BEARING 


WAR BONDS x 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


Center Scope Brings Optical Precision 
to Machine Shop Operat 


The Center Scope is an optical centering and locating 
fool that can be easily and quickly used on any machine 
to center work reference lines to a spindle axis. It per- 
mits accuracy to a degree never before obtainable, as the 
optical beam or line of sight is absolutely inflexible and 
cannot be distorted. 


The Center Scope’s easy accuracy eliminates many 
human errors, as the operator can see just what the cut- 
ting tool will do before it is actually fed into the work. 
It increases production, improves efficiency and prevents 
spoilage. There is no pressure on the work piece nor is 

subject to wear or changes in cemperature—for the 
Center Scope never touches the layout. 


The Center Scope enables the operator to easily and 
quickly locate edges to a spindle axis, set-up faster and 
compensate for run-out. It saves vital hours in checking, 
inspecting and measuring when mechanical methods and 
tools are impossible to use. Its 45 x magnification allows 

rator to see ".001" and requires no technical kaow!- 
edge or training to operate. 


While there is nothing particularly new or ingenious 
about Wrigley’s Spearmint gum, it is proving useful co 
millions of people in many new ways. Workers in war 
plants everywhere have found it helps keep them alert 

fd relieves nervous tension and dey mouth while they 
are on the job. 


You, can get complete information from the Center Scope Instrumet 
Gompany, 351 South LaBres Avenue, Los Angeles, California, or 
Kearney & Trecker Products Corporation, Miluankec, Woiconsin 
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ON A VERTICAL MILL—tocating and 
centering height gauge or si sek 
layouts. Permits jig borer accuracy 
‘on more machines. 


‘ON A HORIZONTAL MILL—the abit- 
ity to center a lay. ige block or 
rotary table plug while spindle is 
running. Permits quick and 

up for high precision work. 
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in The Deltagram” 


a Magazine for Craftsmen 


What to make and how to make it 
«+. 6 Big Issues a Year for only Fifty Cents! 


“1 sure enjoy the Deltagram 65 each year!) is tested 
and would not give it up right in Delta's own home- 


for twice the price”... craft shop. 
"Keep up the good td Every plan, every shop 
or «+The Deltagram is our tip, every design is so crys- 
font te woe shop bible.” ... Those are tal-clear and complete that 
fey 


typical of comments we get even the beginner can fol- 
from Deltagram readers all low it safely and easily, 
over the country. Young and without costly waste of time 
old, novice and expert, they and materials, In every is- 
tell us how much help, how sue you find items for the 
much fun, how many money- junior craftsman, as well as 
saving and money-making projects o challenge the 
ideas they get from this bar- expert. 

gain in homecraft material. —“Kpowledge Is Power” 


Practical And knowledge is also fun, 
Published six times a year when it helps you get more 
by the world’s largest manu- enjoyment from your shop, 
facturerofhomepowertools, helps you turn out beter 
The Deltagram is practical looking, more praiseworthy 
in every detail. Every proj- work. Every page of every 
ect plan (and there are al issue of The Deltagram adds 

to your knowledge — and 
for just 50 cents a year, 
8%4¢ an issue! 


| + (ee DELTA 


Ping for 8 
Mack, 


| ai Power Toots Sapahi 


Editor, The Deltagram 
THE DELTA MFG. CO. 


‘of The Deltagram, for 
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MILWAUKEE eae ou and at Teg? 


Boney order, or stamps 
Start enjoying your Deltas 


fonts in chee 


683E E. Vicana Ave., Milwaukee 1, Wis. 


Please enter wey subscription for one full year (6 inswes) 
aagramy, Yor which T enclose 30 cents 


One More on the Nose! 


A fighting flier wears his decorations 
on his chest. But a fighting plane 
wears hers on her nose. 


And one look at the bombs and 
Swastikas painted on this B-26— 
“The Exterminator”—will tell you 
she's a two-fisted fightin’ fool! 


Like the norches on an oldxime In: 
tuo-fighter's gua, they keep track 0 
et score. A bomb for every one of 
her 40 successful missions «a 
Swastika for each of the six Nazi 
Planes she's shot down. 


“The Exterminator” fought her way 
through some of the war's hotest 
actions, She blasted Bizerte, Tunis, 
Sousse, Pantelleria, Sardinia, Naples 
and Rome. She “exterminated” the 


Exrerminar 


e% 


the ‘ebemy' he meets, 


FLY AND FIGHT WITH THE 
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Rombed thee 
Salerno fora 
eek to help pave the way for the 
Sth Army's lnading. 
Yet on all these flights, in all these 
fights, not «man tm her crew. wes 
scratched. That's the kind of aghting 
Fecord that makes bad reading 10 
Berliat 
‘And that’s the kind of team you'll be 
on when you fly with the A. AF. 
the hardest hitting, bestcrained team 
thar ever took to the sky! 
Bombardier, Navigator, Pilot, Gun- 
ner, -» whatever wlags you wear 
rou'll hit the enemy oken, and hit 
im hard. And you'll know how to 
get back home, s0 you can hit him 
Sesin tomorrow. 
‘And the Swastikas, or Rising Suns, 
Painced om the nose of your plane, 
Will be pleaty of proof that you, too; 
re part of the “greatest Yeam ia 
the world?” 


U. 8. ARMY RECRUITING SERVICE 


ARMY AIR FORCES 


Buy Wer Sevings Bonds and Stamps regularly. 


[ae oF | 


You can et ready now for vou pi 
the “greatest team in the world” 
Bombardier, Navigator 
jot or Ganner, Go to the nearest Avi 
a Cadet Examining Board...» sce if 
Gin qualify. forthe. Air Corps 
sed Reserve, If you qualify, you will 
receive he Foliated” Reserve lain 
shown above... but will not be call 
{or training until you are 18 or over. 
‘When called, your special aptitudes will 
be studied further to determine the ype 
Of training you will receive. For the 
A AVE nox only builds s combat crew 
AC'of the crop, but carefull 
clots for each. posiion the mien wi 
the best capabilites for 
ther adds the thorough trainin 


#5. 


‘which 


‘makes thisall-starteam the world shin 
Prepare yourself in advance by taking 
C.A-P. Cadet Training as given by your 


Iocai Civil Ait Patrol. Also see your High 
School principal or adviser about rec 
ommended courses in the Air Service 
Bivision of the High School Victory 
Corps. Both afford valuable pre-aviation 
training. 
(Coven worker a Wat Ingoty on 
“Rte “come aot) 

For information on Naval Aviation Cadet 
Training, appiy at nearest Office of Naval 
Oficer Procurement Thisadvertsement 
as the approval of the Joint Army Navy 
Personnel Board. 


aria 


GREATEST TEAMINTHE WORLD 


POPULAR SCIENCE 


os 
FOR ANY TEST” 


HERE'S another typical letter from ou far 
flung battle fronts: 

“In the past six months I’ve been riding 
Harley-Davidsons somewhere in North 
Africa. Have ridden other makes but none 
take the punishment that the Harley-David- 
son has taken. I usually put about 200 miles 
a day on my motorcycle—so you can see I 
know what I'm talking about. She is ever 
faithful, always ready for any test.” 

That's the story of Harley-Davidson stam- 
ina and dependability in a nutshell, BUY 
WAR BONDS NOW —get set for your 
new Harley-Davidson as soon as the “fracas” 
is over—and the days come again for the fun 
and thrills of hillclimbs, endurance runs, 
race meets, gypsy tours and other exciting 
motorcycling events! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PSS, Milwaukee 1, Wisconsin 


Write for free copy of ENTHUSIAST MAGAZINE 
filled with motorcycle pictures and stories, 


Name. 


Address 


City State 
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Zenith’s Crusade to Lower the Cost of Hearing 
Brings High Quality within Reach of All! 


The New Zenith 
Radionic Hearing Aid 


Aestleer Zescitle "Firat / 


DA ll over America, hard of hearing persons ws 
had given up hope of being helped, of who cot 
not afford an adequate hearing aid, are finding a new 
world of happiness. They are discovering the thrill 
“Radionic Hearing” with this high quality precision io. 
strument at about one-quarter the price of other vacuum 
tube instruments on the market today! 


Zenith, pioneer in radionics and world’s leading 


manufacturer of radionic products exclusively, 
has brought the hard of hearing” Another Zenith 
First," Ie places the fine precision quality thac 
modern science and engineering can produce 
within reach of ail who need it. 

If we at Zenith never made a dollar on the 
New Zenith Radionic Hearing Aid, we would feel 
‘paid a chousandfold by the expressions of delight, «he 
‘smiles and in many cases the tears, of sheer gladness 0 
the faces of these grateful people. 

For the first time, many of them are able to hold viral 
wartime jobs and do their rightful share in Uncle Sar 
‘wartime emergency. Many are hearing, for the first time 
gears, the voices of their children, their families. thei 
friends. Handicapped youngsters, too, can now be sav 
from lives of failure and misunderstanding due to hes 
ing deficiencies. 78% of all who are buying this revo 
tionary new instrument have never owned an adequa 


hearing aid before! 


If you are hard of hearing, you owe it to yourself— 
your friends—and your country—to see a demonstration 
of the great advantages which ONLY ZENITH offers in a 
hearing aid. If you have a relative oF friend who is hard 
of hearing, yow owe i 10 them to urge attending a demon- 
stration now going on at your local optical establishment 
franchised by Zenith. Let their eats be the judge. No one 
is pressed to buy, No salesman calls at the home. Mean- 
while, send for our free descriptive booklet. 


To Physicians: A. deited sciemic description will be 
fet upoe request. Further technical details will appeae ia 
tmedicaljouroas z 


‘There are cases in which deficient hearing is caused by a 

ve disease and any hearing aid may do harm by giv- 
ing a false sense of security. Therefore. we recommend that 
you consult your otologise of ear doctor to make sure that 
Your hearing deficiency is the type thar can be benefited by 
the use of a hearing aid, 


Write for Free Descriptive Booklet, Address Dept. PS-4 


ZENITH RADIO CORPORATION 


P. 0. BOX G940A, CHICAGO 1, ILLINOIS 
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€) 


_ 


$ os 


$40... One quality 
Covered byetiberet gu: 


hone ond Batteries. One 


The fine precision gual ond 
1 estoy ere ose cay 
Ferrites one pie i 


Ieper tome ocr, T ore nen 
2 werent ee er 
Belencies in various Fanges No further adjustments necessary. 


Special Battry-Saver Circuit, Invutes economy, tn battery cons 
Semption =~ in substantial saving of battery fe wnd 
battery replacement expense 


A Zenith Quolity—Zenith Guarantor. Zenith, wor ng man= 
Gfacturer of Tadionie produets exclusively. ia fortunate in having 
the Knowledge of precision production that makes possible thir qual 

if pearing a ata femarkably low price-Ouarantecd for fal Ser, 


BrxsRADIO 


RADIONIC PRODUCTS EXCLUSIVELY— 
WORLD'S LEADING MANUFACTURER 


POPULAR SCIENCE 


monvfocture. 


A YEARS OLD~-2r/ STIL 


Remember when you picked up a flash- 
light, long unused, and found the batteries 
dead? The fact is, most flashlight batteries 
die just lying around... but not Ray-O-Vac 
LEAKPROOF Batteries. LEAKPROOF'S pat- bb 
ented sealed-in-steel construction seals the t 


power in...it's there when it's needed! 


RAY-O-VAC LEAKPROOF BATTERIES ARE fy 
NOW GOING 100% TO OUR ARMED FORCES eS 


RAYO)VAC 
FLASHLIGHTS - BATTERIES 


RAY-0-VAC COMPANY, MADISON 4, WISCONSIN 
OTHER FACTORIES AT CLINTON, MASSACHUSETTS * LANCASTER, OHIO © SIOUX CITY, IOWA 
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How to make a good crack-filler 


ERE'S a low-cost fill- 
er for building up 
6 loose joints, filling gouges 
or cracks in furniture— 
S. and hundreds of other 
tases, 
Mix1mensureofCasco 
Glue Powder with I 
measure of water and let 
stand for 15. minutes. 
‘Then add it to a dry mixture of 1}4 measures of 
sifted sawdust, 4 measure of flour, }4measure of 
whiting. Mix to a heavy paste, using }{ measure 
of denatured alcohol to smooth the filler. 
Round the filler off slightly above the work to 
allow for slight shrinkage. Finish off with sand- 
paper when dry. 


Casco Glue has a 4-point advantage 
Unusual strength. Casco Glue hardens and 
sets chemically to form a bond of remarkable 
strength and toughness. 

Greater durability. This glue is highly resistant 
todampness, heat, and age. 

Easy to mix. Casco Glue mixes readily with 
cold water ...no heating problems. 
Economical. A little Casco goes a long way. 
Mix it as you need it. The powder, if tightly 
covered, lasts indefinitely. 

For special outdoor jobs and water projects, 
specify Cascamite—the completely waterproof 
plastic adhesive. 

‘You can get both Casco Glue and Cascamite 
in 10c, 25c, and larger sizes at all hardware 
stores. 


reds 
ing Guidecon- 
Seine 
cea 


ep 
380 Madison 
New York7, 


CASCO "csc" GLUE 


“"$ets chemically —hardens permanently” 


= 
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Thunderbolt Ace 


(Continued from page 220) 


box of B-24’s returning from the raid. 
Schedules were mixed a bit that day and 
their slight delay, from combat, had brought 
only their two Thunderbolts to the rendez- 
vous which the rest of the group had missed. 
The two fell in to protect the big formation. 

Soon they had a bounce. An ME-110 with 
rockets was coming in on the bombers, Bud 
hit him first, closing in with guns ablaze, 
then flashed past on the left. He was no 
more than 20 feet away and both the enemy 
pilot and rear gunner were looking him 
square in the eye, when Whisky’s guns 
opened up, ripped the left wing, killed the 
gunner. 

Bud made another pass. As he started 
from 400 yards and closed in, both the Ger- 
man’s engines were smoking. Suddenly 
there was a maze of flashes, a belching of 
black smoke. Mahurin’s Thunderbolt was 
splattered with oil. 

One reason Mahurin is credited with kills 
and not with probables is that he closes in, 
hangs on until the end. It annoyed him on 
this occasion that it took two passes to fin- 
ish each foe. He figured, however, that it 
was because he was working with three of 
his eight guns frozen. 


Vv 


Mahurin says his high score is mostly due 
to luck. He was one of the first to get a 
‘Thunderbolt, and started out as a flight 
leader—one who, like a football halfback, 
has a chance to score. He has been where 
the opportunities were, Would you believe 
it? Just before he got to the 2,000-hp. 
‘Thunderbolts, a mixup in orders once as- 
signed Mahurin to an observation squadron 
for three weeks, flying a 65-hp. Cul 

Mahurin doesn’t feel like a hero. He is 
just a fellow, at 25 a bit older than most of 
his mates, who is trying very hard to do a 
good job and who takes pride in his accom- 
plishment. He is gallant and debonair 
enough, in his short-belted aviator's jacket, 
all shiny with wings, decorations, and six- 
guinea flying boots from Picadilly. But 
there’s no swashbuckler here. He doesn't 
like to go to London much. It’s so crowded, 
nothing much to do but go to shows; he 
doesn’t know any girls down there. 

But he doubtless will be judged a hero by 
the folks back home, for America loves its 
stars. It is already, up to the spring of 
1944, fighting its war over Europe with an 
all-American varsity. And Bud happened 
to be the first high-scorer of that team. 
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MEET YOUR 
NEW NEIGHBOR 


hallicrafters esos 


Buy 


more (ER 


BONDS 


THE HALLICRAFTERS CO., MANUFACTURERS OF RADIG 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A. 


£ 


> 
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ve tell you ow fast Americ's 
Wosicenone tiestir ee 
fighting p - 30 ies 0 


it's well over 
But we've all read it’s well 


Buy Wer Savings Bonds end Stomps regulerly. 


called Lear Actuators 
we Some can push up 1° 
They are powerful. Some 
75,000 pounds. 
They are fight. That's “must” 
They ae small, They have to fit i available 
goce. 
A good many preconceived notions had to g0 
by the beard to meet all these requirements, 
Forexample, the litle electrie motor that runs 
them is full of revolutionary engineering 
reboements. 


in aircraft. 


Brey ‘man and every minute we have now 
can't make all the motors and actuators that 
we would like to deliver for Uncle Sam's 
aie. Si 


rs Lae 
tthe dy is coming hen they wll have 


Thi 
% i Wy 

“a0 to know who se : 
(20 U8 an actuator ora 
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STRIP OF 
ABRASIVE 


SECOND STRIP OF ABRASIVE 
ADDED WHEN FIRST WEARS THIN 


BUSHING TO BE 
REAMED. 


" END OF ABRASIVE STRIP 
| = FOLDED IN TO ALLOW REAMER 
TO ENTER BUSHING. 


Abrasive Paper or Cloth Acts 
as a Reamer for Bushings 


A SLorreD dowel or metal rod of the prop- 
er diameter, together with several pieces of 
abrasive paper or cloth, will serve as an 
excellent reamer in fitting small bushings. 
This method, illustrated above, is especially 
useful when a regular reamer is not at hand, 
though it is satisfactory for the careful and 
accurate fitting of small bearings to suit 
a shaft. 

‘The length of the abrasive strips and the 
diameter of the dowel or rod should be such 
as to afford a tight fit when the improvised 
reamer is first twisted into the bushing and 
rotated. As the cutting grains wear off and 
as metal is removed from the bushing, it 
may be necessary for you to insert a second 
piece of the abrasive material in the slot- 
ted rod.—T. T. 


Model-Plane Cement Repairs 
Leaky Camera Bellows 


PINHOLE light leaks in the folds of a cam- 
era are often the cause of streaked or fogged 
negatives. If the holes are detected while 
they are still small, they can be readily 
repaired by painting the affected area with 
black model-airplane dope. If the holes or 
tears in the bellows are of larger size, it 
is possible to cover them with small patches 
of black cloth, cemented on by means of the 
dope.—ELMER F, ASHLEY 


Paper is a precious war material, packaging 
food, ammunition, weapons, and blood plasm: 
Save all you can to make sure these suppli 
reach our armed forces in perfect condition. 


WILD TURKEY 


“Here in West Virginia where we 
still hunt the native wild turkey, 
the terrain is rough and rugged, 
and our chances at game are often 
taken from one hill to another. 

“My fondest recollections date 
back more than thirty years to the 
time I first came into possession 
of a Marlin rifle—a 32-20. Then 
followed a 25-20, a 30-30, and a 
Marlin lever action 22. 

“All the Marlins I have owned 
were super accurate, efficient and 


trustworthy” 
Thos. E. Knapp, Alderson, 
‘West Virginia 
* * * 


‘accuracy and dependability 
We are concentrating on wor 
ion until the war 


CO,, NEW HAVEN,US.A. 
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JOHNSON’S entire outboard production, of course, 
is for the armed services and essential needs. It’s a 
two-way proposition. The armed services benefit from Johnson’s twenty- 
two year experience in outboard manufacture. And Johnson benefits by 
“keeping its hand in” on the product for which it is famous. 


. = g When the war is won, we shall not merely pick up 
where we left off. We shall go on from where this new experience has 
taken us...Johnson Motors, Waukegan, Illinois. 


DEALERSHIPS: Wherever you are located, if you are interested in sales AND SERVICE after the war, write us now. 


There is No Substitute 
_ Sor Experience 


V DO YOUR DUTY—BUY WAR BONDS 


JOHNSON SEA-HORSES FOR DEPENDABILITY 


| 


Scientific shear cosa prove diac Weldwood 
Glue “makes the glue line the Safety line. 
It is actually stronger than the wood it 
joins! 


Wherever wood meets wood, this modern 
plastic resin adhesive does a quick and 
permanent “welding” job. It's one of the 
handiest “tools” a home hobbyist or re- 
pairman ever had. 


Your hardware store or lumber dealer has 
packages of Weldwood Glue in 10c, 25¢, 
50c and 85c (1 Ib.) sizes and 5 Ib. cans. 
Gee a can today or send 25¢ and your 
dealer's name for a trial 31% oz. sample. 


Weldwood Glue Has Everything: 


1. Tremendous strength. 2. Waterproof, 
bacteria- and rot-proof. 3. Quick and 
easy to use. No heating. No waiting. 
Mixed just by adding water to powder. 
4. Economical. 5. Applied cold, quick- 
setting. 6. Stain-free. Supply limited 
due to Uncle Sam's war needs. 


UNITED STATES PLYWOOD CORPORATION 
Weldwwood Glae Dept. 71, 55 W. 44th St.,N-Y.18, N.Y, 
“Makes the glue line the SAFETY line” 


ASTIC RESIN 


WATERPROOF GLUE 


BRING YOU TOGETHER 


AA Soldier and his girl! They're always 
in each other's thoughts, however for 
they may be opart . . . Think what 
it must mean to him to get pictures 
like this .. . Your Argoflex is precious 
today. Save film for these importont 
occasions ond make each picture o 
Good Picture. 
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YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


cor LENSES 


Big 10 Page Project and Idea Booklet with 
all sets—describes successful developments—points 
tes ar Ginew ersvemmew 
ALL LENSES NEW, anely ground and polished, 
edges very slightly chipped—A SALVAGE BARGAIN! 
et he, 20-4 “Our Adverdclag Speclat” 18 Lesson tor 
Sea cia acer aha 
I Ra 
oe pa et 
Se ee teaey tes penton 


Avoid this winter's 
Chilly Chats 
; or nal 


JUST COMPLETED! 
Miustrated Iden Booklet “Fun With 
Ef Only 00. The Complete tH: 

ine joy of exciting experiments and 
Valuable optical devices you can ‘build 


Limited Number! Hurry! 


EDMUND SALVAGE CO. 
27 W, Clinton Ave., Dept. 10, P. ©. Audubon, N. J. 


INCREASE HOME COMFORT WITH | 


BALSAM-WOOL ATTIC INSULATION | 


Don’t go through it again! If your home was 
chilly last winter—if you couldn't seem to get 
comfortable—do something about it right NOW. 
Balsam-Wool Sealed Insulation, laid in your 
attic, will step up your comfort and step down 

pour fuel bills—as much as 20%. 


4 14 pgs sole 
paclonssT phates, lnstastons 


It’s so simple—so easy—to apply Balsam-Wool. This 
famous sealed blanket-type insulation is laid in your 
attic just like a rug. Once applied, it is there to stay— 
windproof, moistureproofed, fire resistant. Remem- 
ber, too, that Balsam-Wool has proved its lasting 
value in hundreds of thousands of homes. 

‘A money-back guarantee protects you when you 
buy Balsam-Wool—the most complete guarantee ever 
offered by an insulation firm. See your lumber dealer 
about easy monthly payments on Balsam-Wool Attic 


Insulation—or mail coupon for complete information. WwW ITT DIESELECTRIC 


CbhancWbol PLANTS 


SEALED ATTIC INSULATION 
Boliam-Wool. . . Products of Weyerhowuser ... NuWood 


Dept. 211 
Paul 1) Mis H 
Gentlemen: want to know more about Balsam- 
Wool Double-Value Atte Insulation, H 
siving you special informs 
Tam a home owner C] 
ject [} contractor ( 


WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 
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PRELUDE TO A PERFECT FINISH 


Finish must now 
be measured in 
micro inches 
That's where the 
new Chie 
BOND W 
excel. They give 
a precision 
smoothness so in- 
tensified that it 
passes any sur- 
face analyzer 
test 


FV BOND is available in all types of Chicoge Mc 
and Small Grinding Wh all abrasiv 
and grade combinati: It is the result ‘of re 
search and experiment on hundreds of aircraft jobs 
Chicago Mounted Wheels are tough, long lived, depend 
able, Over 200 sizes, styles and grains. 

Chicago Grinding Wheels—Only siz. 

es up to 3” dia for the dura- 
tion, with WPB approval. 


of 1001 Uses and Hi 
wor Or fare still available 
to all who have priorities, 

Send for Free Catalog, 


CHICAGO WHEEL & MFG. CO. 
111 West Mourn Street, Dept PO Chleage 7, ats 


62) _FIRST AID FOR 
Af BATTLE-SCARRED 
FURNITURE! 


Shinola 
Colored Waxes 
in all colors 


© Whether you want to cover up cigarette burns, nicks, 
seratches on new furniture...or bring back the rich, 
mellow finish on an old piece of furniture, there's o 
Shinola wax to match wood of any age or color. These 
the handy shoe polish tins, 
ore easy to apply - ‘al to buy. 

The scientific combination of oily waxes in Shinola pro 
vides @ protective pliable film which helps repel woter, 
. Applied and finished like any other wax, 
buff to @ quick, brilliant shine. Swell for 
leather and linoleum, too 
Shinola is the largest sell- 
ing paste polish in America. 
‘AProduct of The BEST FOODS, ic. 


KEEP 'EM SHINING WITH 
we Wartime ploces heavy de. 


SHINOLA 2225 


NSUTRAL — TAN — BROWN — OX-BLOOD — BLACK 
MAY, 1944 


A GOOD HOBBY deserves 
A MASTERCRAFT PIPE! 


Around a workshop you'll enjoy a fine, 
mellow MASTERCRAFT pipe. Easy 
‘on the mouth and easy on the draw 
MASTERCRAFT reveals the 

choice quality of its selected, 


pore-processed briar in 


every cool puff! Atgood 
stores everywhere, 


$2.50 
te 
$7.50 


MASTERCRAPT. 
3 We duh $4, NVI 
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2) UNCLE WEDS 
“ferr Repair 


a HINTS 


BROKEN PLASTER 


It’s easy to repair cracked walls with Rutland 
Patching Plaster. Just mix Rutland with water 
+ +. Wet the old plaster . . . and apply with knife 
or trowel. Rutland is the original ready-to-use 
patching plaster. Extra fine and white. Does not 
shrink or crack when it sets. Makes a patch as 
smooth and lasting as the wall itself. 


HOLES IN CONCRETE 


Never neglect small breaks in cement floors, 
walks, walls, etc. Mend them promptly with 
Rutland Concrete Patcher. Just mix with water 
and apply with trowel. 


RUTLAND 


REPAIR PRODUCTS 
Rutland Fire Clay Company, Rutland, Vt. 
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How to 


PAINT 
BRUSHES 


BEFORE —Bristles’caked, 

stiff, useless. AFTER—Bristles 
silky-soft and flexible —ready for easier 
—faster— better painting. DIC-A-DOO 


Paine Brush Bach makes 
the difference. Restores 


DIC-A-DOO Paint Cleaners. 


DIC-A-DOO be 


PAINT BRUSH 


GUNS & 
SWORDS 


‘and rumpus room decorator? 


‘ten Lexington Ave, New Kerk, NY, 


COUNT TELEGRAPH WIRES IN THE DISTANCE 


$2.99 


9 POWER 
TELESCOPE 


STOP LEAKS (aii 7icons 


Ma SILICA COMPANY 
co ML Salle Sk - Chcag 1 
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KEENER RAZOR BLADES. 


I's no secret why 
PROFESSIONAL Blades give 
better, cleaner, crisper shaves— 
shaves that last ‘through 
even the longer days. 

Scientific electro- 
tempering, honing, 
resisting and precision- 
testing processes—plus the 
use of quality steel — make 
each PROFESSIONAL 
shave start your day right! 


rust- 


PRECISION MADE * RUST-RESISTANT 


BLADES 


PROFESSIONAL BLADE CO., NEWARK, 2, NEW JERSEY 


HONING je" 
PROCESS 


A pliable pl 
dry surface. Just press into holes and 
h the fingers and it stays put. Will not 
rink or chip off. Can be painted 


crack, 


© A good plugger-upper 
© Seals cracks in plaster 
and woodwork, around 
Screens, windows, 

Boards" . 


© Permanent glazing for 
wood or metal sash 

© Plugs leaks around 
bathtubs, toilets, sinks, 
laundry tubs, ete. 

© Keeps out dirt, dust ® Makes good packing 
and vermin. Stops rattles and gaskets 

About, 80 feet of 14” Mortite to a roll. At your 
dealer's, or $1.25 postpaid. 


Send for Circular 


J. W. MORTELL CO. 


BURCH ST., KANKAKEE, ILL. 
MAY, 1944 
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Fuse Puller — Circuit Tester 


TESTS 110-250 VOLTS 


Wien motors stop and lights go out, this tool qulekly 


Bestags,, Can be obtained from, General Blectric oF 
fstinghouse Stores or directly trom us, Order NOW. 


STAR PLIER CO., 237 Conel St., New York 13, N. Y. 


Brno! i, HOLDERS for indus 
ty. ce foot Holders for home 


ARMSTRONG BROS.TOOL.CO. 
“The Tost Holder People” 
'529'N. Francisco Ave, Chieago 12, U.S. 


UP 1/2" LATHE CAPACITY TO 3/4” 
AM INCREASE OF 30% WITH THE NEW 


PROVES VITAL ZONE SPOTLESS y SPREDICEUE: and 
AND FREE FROM “GOO"—no matter ee tt 
how often you smoke it! 


GENERAL DIE-STAMPING-TOOL COMPANY 
265 Canal Street * New York 13, N. Ye 


HESSON ARD COLOR CONCRETE WITH CHEMICALS 
pete, orga mea Ming tad ale 

MILANO ec eee tle ta econ 

| ye t Last 


LONGER! 


we 
“3-IN-ONE’’ OFL 
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"YANKEE’ tools _ 


“SPEED 
production! 


Tools 
speeding and simplifying production for industry's 


“Yankee” Fine Mechanics? 


re 


task forces. Designed to save time, trouble, and 


money, their inbuilt ingenuity i 


thening 


hours on the home front, their simplicity, strength, 


and compactness are upholding a reputation for de- 
pendability. At war's end, of course, they will agai 


be available where and when you want to buy the 
M 


ing new chapters to our more than half. 


nwhile, the energy of all-out production is add- 


ce in fine tool-making. Treat your 
Tools right, They are weapons of war. 


Ulusiroted obove 
YANKEE” SPIRAL SCREW ORIVER NO. 1908 
‘Aue for Every Prpowe 


“YANKEE” TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila. 33, U.S.A. 
Established 1880 


Makers, also, of “Yankeo-Handyman” Tools 


DECORATIVE 


Dac icomania ‘Tramsisrs 


ELECTRICITY FOR ANY J0B 


ANYWHERE | 


THAT WET CLLAR 


|FROM THE INSIDE 


with SMOOTH-ON 


ll last— 
por- 
ron. 


‘OU can do it yourself—a job that 

sealing up wall and floor cracks, cre 
1s spots with special Smooth-On 
Cement. 


Adh 
rete, cement, bri 
also garages, sta 


You paint it on, with a brush, 
or dy surfac 


s to wet 
stone. 
, out- 


| buildings rns, water troughs, septic tanks, 
fountair x pools, ete., waterproofe 
Smooth- te floors made e% 
mended 


le to get rid once and for all of 
‘dampness, mustiness in that cellar of 

hborhood hardware dealer has 
7 or will get it for you. In 5-Ib., 
Ib. and 100-1b, See your dealer 
And send for this— 


FREE Book of Dkectons 


Dot wit, SMOOTH-ON 


Buy War Savings Bonds and Stamps regularly. 


PHOTOS SEE ALL—TELL ALL 
Proue What" Graf-Blon! Dae 


Selentige photogranhy revenls why Burd G 


| 


a: 
tee a aan 
Racha cis eit 

oe sie 

Ee ares 
Saar areal eee 


say Pa 


are self-lubricating, 
Feduce friction and wear, 


GERSTNER Tool Chesi 
Butt 


makers 


If you smoke a pipe, or would 


like to, we invite you to read “The Choice of 


days of sail. Enclosed with the book will be 
an ample sample of Walnut... Middleton's 
master-blend of 7 superb, naturally aromatic 
tobaccos ... mild, fragrant, and friendly. Just 
scratch your name and address on a penny 
postal and mail it ro John Middleton, 1201 


‘Walnut St., Philadelphia 7, si 
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Buy Wor Savings Bonds and Stamps Regularly. 


FILLS 
NAIL 


HOLES! 


PLASTIC WOOD. fills 


GOING PLACES TOGETHER! 
sCamvantens, wherever 


the army goes. 
oved HULL. COMPASS will he 
fmotorate ‘after victory—bat= 


* 
HULL MFG. CO., 
P. ©. Box 246-65, 
WARREN, OHIO 


EASILY«»- EXPERTLY 
aa LETTER PATTERNS 


POPULAR SCIENCE 


n of recognized judgment 


inclined to place high value on 


of a truly fine pipe 
Likely it’s a Royalton—the pipe that 


adds a final note of satisfaction w 


the pleasure a good tobacco affords. 


Aoyaton Silver Crown... Chace Netra Grins °5) 


MENRY, LEONARD & THOMAS, OZONE PARK, NEW YORK 


The Dennison Handy Helper says: 
Wilful Destruction, Plain Misuse 
or Careless Loss Has No Excuse 


GUARD LOOSE LEAF RECORDS WITH 


GUMMED REINFORCEMENTS 
IM Stationery Departments Everywhere 


THE QUALITY which has always 
been symbolized by the Goodell-Pratt 
trademark lives on under the Millers 
Falls name. One in quality for genera- 
tions — one in production and man- 
agement since 1931 — Goodell-Pratt 
precision tools now carry the company 


GUARANTEED! 


AMERICAN FLURESIT CO., INC. 


name — Millers Falls. Only the trade- 
name is changed. 

So when you buy, insist on the name 
Millers Falls. 


MILLERS FALLS 
TOOLS 


(635 Rockdale Ave. 


MAY, 1954 


MILLERS FALLS Greenfield, Mass. 
—— COMPANY USA. 
Buy Wer Sevings Bonds ond Stamps Regularly. 243 


D L PRESS OWNERS 


HERE’s 1 Too. wiTH 5 DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


Diyled by 
alXtlall 


THE 


Mel-® 


Thoroughly aged, 
carefully selected 
briar...bench-made 
and sculptured by 
craftsmen faithful 
toa fine tradition... 

apipe that’s smoo 
and mellow...a 0 
delightto smoke 
2 treasure to ow 
Lookforthename— 

MARXMAN 

27 W. 24th St 

Whew York, MY 


BARRON Toot co. INC. 
270 arcnitects Bidg., Detroit, Mich. 


DU PONT 
DUCO CEMENT 


; bated 
Act! gramkecomes aban 
Y © Talue for oniy ong aolier, i 
pes by Now’ jaune ine 
sneKSON STUDIO, se 


»>-M A R x M A N> ete Se ee 


AT ALL FINE TOBACCONISTS ‘a3 Caley “sides ODDS 


Get Pre-Flight ’ Training—Easy | Quick! 


Build Cleveland Models tn'toe ae Fores watia* 


Huge 7-Ft. Super CONDOR Glider Soars for Hours 
cates ther fo build Rit ESD, cae SOO 


fermi oe Ee 


. ———————— free 
Cleveland Model & Supply Co. ae eo iosct airersh'Since Sis" & 4508D46 Lorain Ave., Cleveland 2, Ohio 
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WHEN THE WAR IS. 
‘OVER THEYLL SERVE 
AT HOME AGAINY 


6 for 25¢ oncaso 


Tiny, patented hooks snap on easily 

without removing screen. One or more 

patches repair average size hole. 
HAVE A PATON READY™ 


LOCAL STORES 


S2eGn 


SCREEN PATCHES 


be Pate 
Poatbatd. State sine hole, List & folder free: 


John A. Sandstrom, Box 517, Stow, N.Y. 


Lai 


RANCLE VISES 


MAY, 1944 


Buy War Sevings Bonds end Stomps Regularly. 


MODERN 
SHOP 
EQUIPMENT 


MILLING 
MACHINE 


PAVES THE WAY, 
ToToKvo/ 


Sharper shooting 


closer bombing 


quicker thinking — 


that's our edge on 
the Nips! 


In hundreds of war plants, Atlas 
Bench Milling Machines and other 
Atlas machine tools help deliver the 
precision that puts the punch in our 
fighting machines. 


When the war's over you'll want 


some of these low-cost, compact tools 
for your shop! Remember Atlas for 


lathes, milling machines, shapers and 
N. Pitcher St, 


drill presses. 
co.sss (MB 
13D, Michigan. 


ATLAS PRE 
N 
BUY 
PT -ror a new Glas, suop 
now AFTER THE WAR 
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BARGAINS 


in LENSES 


16 MM ACHROMATIC PROJECTION LENSES 
wufactured for the Government but 
‘Manufacturer's high and exact- 


quality, suitable for py 
jectors. Supply is limitedorder today (easy dire 
fons for mounting included! only $4-00 Postpaid. 


TELESCOPE EYE-PIECE LENSES 
Achromatic, positive lenses originally made for the 


Government but have. chi ices making 
Possible sale 


Bemented: 


Pentagon Prism—originally made for Uncle Sam's 


airplane bombsights $1.50. Postpaid 
Pong” Surface | ae 


Pristh—orie’“suriace’ round. convex 
$2.25 Postpaid 
3:50 Postpaid) 
OPAQUE PROJECTING LENSES 
Achromatic combination 
Diam, imm—FiL. 0". Inch 
MAGNIFIER SET 
F4 {rom 9 mms to 2°) Inches. Powers from 
No. 1001-N- «+4 fenses $1.00" Postpaid 
‘Our regular 30¢ booklet on Homemade Mag- 
included “gratis With above. 
EDMUND SALVAGE Co. 
27 W Clinton Ave., Dept. 10-A, P.O. Audubon, N. J. 


Ti'each of above Prisms 


mounted, 
Postpaid 


Diame 
1 to40. 


aig 


YOUR OWN i 


a> Saw FILING © 


‘You can have a good, steady, cash business of 
your own reconditioning saws with the Foley 
‘Automatic Saw Filer, which makes old saws 
cut like new again. The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain. 
SEND FOR FREE PLAN—shows how to start in 
spare time—no canvassing. You can get s Foley 
Aired, Send coupon todsy—no salesman will call 


FOLEY MANUFACTURING CO. 


519-4 Foley Bidg., Minneopelis 13, Minnesota 
Send Free Pian on Save Filing business, no obligation 


Name, 
Addrest__ 
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S FREE 


1944 
PHOTOGRAPHIC 
CATALOG 


NEW EDITION... 
-=-iust published 
offers brand 
new Press Com- 
Flash Guns, 38MM Viewers ond Pro- 
Jectors, Darkroom and Movie Accesso- 
zies,etc.at ow prices. Manyitemsreduced 
for clearance. Get your Free copy today, 


For Shop, Farm and Home Repairs 


MAGIC-WELDER MFG. CO. (7% 


2k AMAL. MEW yous city > 


TAPE WORMS 
ROUND WORMS 


(Ascarids) 
HOOK WORMS 
WHIP WORMS 


<+«youscan free your dog of all these worms 


wt PULVEX 
ewzzwst WORM CAPSULES 


‘aad ylang rete Aang pel ru, department stares, $0 
1 pacage (date sin, Sc) Paced two was: for poppe, fr dogs. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


Buy War Savings Bonds and Stamps regulorly. 


WRITE FOR 
our 


Toot pata 
SWEETS 


POPULAR SCIENCE 


ANYONE, ANYTIME 
CAN MAKE PHOTO-COPIES 


= QUICKLY 


a BROWN DUCKS 
Give Extra Protection! 


© You'll find these new-style 11 oz. heavy 
Brown Duck Carhartts, with coats tp match, 
the ideal work garment for thos 
Structural 


$55 500 FAST, PHOTO-EXACT COPIES 
IN ANY OFFICE OR SHOP 


ize, exact photo-copies of anything up to 
2". Elimin 


of others swear by their exclusive, 


extra protection, water repellent 
features, 


They give gr 


ler satisfaction, 


Pictur re longer wear, real work comfort— 
Accepted. al” evidence, Copies are tops in oppearance, protection 
Seer eg ee of APE ond full cut to fit. 

Needed by al 


W YOUR DEALER CANT supply yeu 
tock 


iments ond $3:30. We'll 
cherges prepaid, 


nd them 


Any office employee quickly becomes expert. Low 
cont fowest investment. in. 


Cor 
able desk or table, 
for A-PE-CO folder. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 
lark St Mineis 


delivery.” Write WORK CAPS 
in materials to 
match. Wosh- 
able, comfor!- 
able, with 
breather eye- 
lets. 


CRAFTSMEN—STOP RUST WITH 


e pete dled e ‘ee 


Cor Pork, Ky. 
Atlente, Ge. Dallas, Texas 


On sale at your local dealers 


LEARN AT HOME — SPARE TIME 
course! Te 


te oppor UNION MADE WORK CLOTHES 
50 Years a Friend to Organized Labor 


1 You WANT AN ARC WELDER 
BETTER SEE HOBART i204: 


1 
HOBART BROS. CO. Box P-541, Pa Onie + 


WOBART 520K WELDERS / Adee __ 


“One of the World's Largest Builders of Are Welders” 


the MODERN 


Test-O0-Lite eet 


\siedy 


< ame NEON ‘clow a 


ELECTRIC a 
OUTBOARD MOTORS , 


er grip ow ‘metal propeito 
Power enough for boats up to 16 fou 


UNIVERSAL BOAT AND LUGGAGE TRAILERS clumay test bulb. 
Will handle any flat, vee oF round bottom boat up to 18 @ PUTS “FINGER” ON THE 


TROUBLE SPOT--QUICKLY 


Pk &-S-SRACH MFG. CORP, 
Cry 55 Dickerson St Wo. ‘OUTLETS 


[B lhs HANDY ona 98 
FOR MECHANICS—GARAGES 
Ja — WORKSHOPS — HOME USE 


SCREWS @ NUTS © BOLTS # WASHERS 
RIVETS @ SPRINGS @ BRACKETS @ MISC. 


SILVER CREEK PRECISION CORP. MORE THAN 1,000 PIECES 
3 Mechanic St, Sliver Creek, W.¥. 


WidRAN pustauurons 


LANE TOBACCO, LID. SINCE 1890 


Pays HOSPITAL BILLS 
for Whole Family 


Costs 3c a Day for Adults te 
Only 11;¢ a Day for Children 


Look! Big Outfit With Aoperatu 


25 TRICKS fons eu | 


Whore! Thenew Family HoypitalandSargical Expense ol 
‘need and wantt One policy wile ibe, 


ne pol, nvures wel fam 
on “s monthe to 85 years. No med: 
10 $510.00 hospital and sargiea! bills 

‘and EVERY person insured. Pays Up to 810000 
fecy for operation. Pays up to $40.00 for operating 
en Covers sicknesses, accidents, 
chitdirth female Giasrderss and many other dae? 


iggest 
[ caeear 


dimensioned 


EBiina not covered bother polities You slcet pe ome doctor eens 
tnd heapltal his flteowerane Panky Hosea nal Seal thes, 
Poliey issued DIRECT to you at special family tates by big, lettering and 
strong company with over $2750.00000 in assets, Tnvesterstal layouts. ever 
BENS NOWOLEY? Cr eeiaaeen te RSL Segaute eves 
Setnlis vent FREE. No meet wit bal ce gous ne naa eas 
While they 

a last. Limited 

1 ramiy Hosea’ Fe Sopply..oaly 
$3.95 


RANDOLPH RADIO cnicxcorctimors 


Ask yur 
Ofte 
i 


SLUGGER BATS 


FOR SOFTBALL & BASEBALL 


GOLD SEAL MECHANICS 


TOOL CHEST 


When Writing Advertisers Please 
Mention Popular Science Monthly 


WITH BOX 
OF FILTERS 


FREE! 


The patented filter is the heart of Medico 
Filtered Smoking. Its 
baffles whirlcool smoke—r 
and absorb moisture. When filter 
as done its job. Dis: 
costs only © 
ts of Frank Medico 
d Cigar Holders. 


GENUINE FILTERS 
FOR MEICO 
PACKED ONLY IN THIS 

‘RED & BLACK BOK 


SPECIAL ie 
COMBINATION OFFER S 


Buy Wer Savings Bonds and Stomps Regularly. 249 
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HUNDREDS OF USEFUL THINGS 
VOU CAN MAKE YOURSELF 


THis Bic, New, GIANT 


WORKSHOP MANUAL SHOWS 
YOU EXACTLY HOW! F SyN 


REGULAR PRICE‘3.50 


FOR A SHORT TIME ONLY 


i sh si a i wa a ee Mis a 
A. i eer caseral iano tngia veloaal Sraryuiing be 6 Soagle ME” 
GE sony wo hsebsssies tory mame in aa beans — 90 ws 


simplified working drawings, pictures and step-by-step inscruc- 
jon that will make ic easy for you to turn out finished products 
everyone will admire? You'll find easy and money-saving 
ways to make your owa fepairs around the house, new ways 0 
‘cut down on home upkeep costs! You'll find directions for refinishing your 
‘automobile, building modern bathroom cabinets, making an inexpensive 
garden fireplace, and hundreds of other fascinating and useful projects! 
‘Whether you work with a few hand tools or use power tools—whether 
you like one-evening projects or more ambitious undertakings, the 
GIANT HOME WORKSHOP MANUAL provides you with a variety 
Of projects that will keep you occupied for years to come! It's entirely 
‘new from cover to cover and an astonishing bargain at only $1.98! You'll 
saye more than that on almost any single item you select for your first 
Project from this book! 


496 PAGES - 1500 ILLUSTRATIONS 


‘The GIANT HOME WORKSHOP MANUAL shows how 
use a drill-press for wood sh 
I-purpose boat; make unusual bookshelves; build a 
jperspeed midget racer, an electric lie detector, fire- 


place screen; an 18th century secretary; « Chippendale 
slatback armchair. Shows how to build a badminton court, model high: 
speed sea sled; portable drafting kit; shepherd's pipes; sails for ice-skate 
sailing; dey-point etchings. 


EVERY HOBBY, SPORT AND PRACTICAL INTEREST IS INCLUDED! This great book 
shows how (© make a toy submarine for the childeen: a tea set of ham- 
ered nickel silver; sportsman’s gun cabinet; game-bird plaques: a private 
telephone line; a table-tennis table; an electric-are soldering transformer, 
Bunch press low con modernistic bed» nautical boy's rom. Shows how 

‘and upholster a barrel chair; how to repair masonry, and 
Plumbing; build’ home fire alarm; how vo save money on home heating 
aint your own boat . . . AND MUNOREDS OF OTHER IOEAS! 


SEND NO MONEY NOW MAIL COUPON TODAY 
TRY THIS GREAT BOOK FOR 10 DAYS! 


sax, Athough this GIANT HOME WORK- 
Ge, Bore a tans ee 
OPN ANUAL ele cenit eee 
ia 
ee oA ne sees 
Fegan secdat os snahe pas 
we ae a SEND NOSSO? 
Bow atta te tenes sores 
Tae aelenceatns de ae ea 
sek aly Gide ee woe ee oar eo 
piel Ai wg bal peerage 
Sepemvahy cl pcies i eres Wears dae 
Cee re ee ore ee 
Sortie eae ae 


POPULAR SCIENCE MONTHLY, 353 4th Ave, New York City 


POPULAR SCIENCE PUBLISHING CO., DEPT. 54 
353 Fourth Avenue, New York, N. Y. 


Please seod me my copy of the 496-page GIANT HOME 
WORKSHOP MANUAL. I will deposit with the post- 
man only 1.9% plus a few cents postage as payment ia 
full. If, after examination, I am displeased in any way, 
Twill fetuea the book within 10 days and you guarantee 
to refund my money in full 


Neme 


Street 


City State = 
If you prefer to send $1.98 now, we will pay poste 
Same refund guare 
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Fi "REE! vatest, most 


COMPLETE RADIO 


Easy to use! For fast 


a | curate determination 
resonance factors and coil 
i winding data. Ne. 37-988 
Postpaid, only 28. 


RADIO'S FINEST BOOK VALUES 


‘Specially prepared to aid radio taining in schools 
‘nd industry. Pll of valuable daa. Send forall 


ALLIED RADIO CORP. 


833 W, Jackson, Dept. THE-$, Chicago 7 


itt 
‘tn 


DUPOR No.1 MINIATURE 
DUST MASK 


BEFORE STARTING 


DIRTY WORK 


Rub on —= 
“PRO-TEK” ~~ 
like a 4 

cold cream 


through work, 
grime and paint 
wash right off 


It acts like an 
invisible glove 


DU PONT : 


PRO-TE 


HAND PROTECTIVE CREAM 


BENJAMIN#: 


H-C PELLETS ARE AVAILABLE 


at dealers or direct. Cal. .22 and Cal. .177. Production of 


‘nin Alt Pistols 


Rites Ja 
‘our faghities are 
STRATED 


Do you operate a surface grinder? Here is our new magnetic 
ANGLE IRON which eliminates clamps and holding devices. 
Just place on the magnetic chuck, set work in position and 
grind. This tool measures 3” x 3” x 334". Price $23.50. ORDER 
TODAY AND SEND FOR 8 page folder “TIME-SAVING 
DEVICES FOR THE GRINDING ROOM,” showing ac- 
cessories to speed up and simplify surface grinding operations. 


” GEORGE SCHERR CO., Inc., 128 PS Lafayette St., New York 13, N.Y. 


Saves 
VALUABLE TIME 
and MONEY! 


igs ina any Son a 


Fetientsbroperiy wired, 110, 
i ke 


DYNAMIC WELDER CO., 


13-AM Eost 


ole 
sc 


23rd St, Chicogo 16, 2 | 


fn your own 


decide for ¥au 


nail a posteard to 


CROWN LIFE INSURANCE COMPANY 
203 Me, WABASH AVE. DEPT. $4 CHICAGO, ILLINOIS. 


WORLD’S LOWEST PRICED 


ADDING | MACHINE. 


Vest Pocuat sine 


CALCULATOR” MACHINE COMPANY  (Mfrs.) 
DEPT. 442 P. O. BOX 1118 CHICAGO, ILLINOIS 


(old Rolled Steel _ 
PERFECT GRIP 


st NOES, MERGHANDISE ART, Doot, 290,, 


You ‘CAN BUY 


The Things You Want When the 
War Is Won If You Save Now in 


WAR BONDS 


Now She Shops 
“Cash And Carry 


Without Painful wualty 


Many sufferers relieve nagging backache quickly, once 
‘discover that the ‘their trouble may 
be, tired kidneys. 
‘The kidneys are Nature's chiet way of taking the ex- 
cess acide ‘and ‘waste out of the blood. ‘They hel 
Degple pass about 3 pints 8 
nen ‘disorder of "kidney, func ‘ietion permits poisonous 


‘your blood, ‘cause naeing 
pains, leg. pain Toes. of pep and 

eoerey, feline ‘up nights, swelling, puffiness under the 
our druggist for Doan's Pilla, used 

successfully by millions for over 40 years. They give hap- 


the 18 miles of kidney tubes flush 


fully 
py relief and will help t 
a's Pills, 


‘Out peisonous "waste from your blood. Get 


iia 


Woterists./ npls 
30% EXTRA MILEAGE 


from EACH GAS STAMP with a 


CARBURETOR (Zoutrol 


You can’t change gas rationing, but you 

can make sure that each precious gallon 
of gasoline is providing you with the maxi- 
mum mileage of which your car is capable. 
Now you can get added mileage . plus 
quicker starting and more power! Make this 
free test. Install a Vacu-Matic on your car 
and get up to 30% extra mileage on a money- 
back guarantee, 


PROVEN BY TEST 


FITS ALL CARS 


‘# Vacu-Matic is constructed of 
six parts assembled and fused 
into one unit, adjusted and 
sealed at the factory. Noth- 
ing to regulate. Any motorist 
can install in ten minutes. 
‘The free offer coupon will bring 
all the facts. Mail it today! 


AGENTS FREE OF 


© Vacu-Matic offers a splendid opportun- 
ity for unusual sales and profits. 
car, truck, tractor and motorcycle owner 
@ prospect. Valuable territories now be- 


ing assigned. 


If you help us 
it to a friend, 


MAY, 1954 


, you can obtain your 
own free. Check and mail coupon today. 


AUTOMATIC SUPER- 
CHARGE PRINCIPLE 


© Vacu-Matic is entirely different! 
It operates on the supercharge 
principle by automatically adding a 
charge of extra oxygen drawn free 
from the outer air, into the heart 
of the gas mixture. It is entirely 
automatic and allows the motor to 
“breathe” at the correct time, open- 
ing and closing automatically. 


FER 


introduce Name..-- 
Address 

City.--+ 
DO Check 


Buy War Savings Bonds and Stamps regularly. 


Gree Offer Compon 


Yv 
VACU-MATIC COMPANY. 


Wauwatosa -MATIC, 
TE ast W. State ft particulars about vacus MATE. 
er Please send full Begin one for my own 
very so how I may Obtain any way 


This does not obliga’ 


there if interested in Agency, 


* In addition to establishing new 
mileage records on cars in all sec- 
tions of the country, the Vacu- 
Matic has proven itself on thou- 
sands of road tests and on dyna- 
mometer tests which duplicate 
road conditions and record accu- 
rate mileage and horsepower in- 
creases. Thousands of motorists 
now enjoy extra mileage—improv- 
ed performance with Vacu-Matic. 


State 
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SAVE TOOLS 


country 


‘The demands of our armed forces and war industries 
have restricted the consumer supply of tools. As a 
result, your Hardware Retailer is not selling some 
types except for essential purposes. 

Je may be that you will be unable to get a new hand 
saw. In thac case, see your Hardware Retailer about 
having your old saw reconditioned, 

A good, inexpensive sharpening and repair job will, in 
many cases, put your saw in satisfactory operating 
condition. That's particularly true if it is a Disston 
hand saw. 

Fix up your old tools—make "em do! The more you 
save the better you serve. 

Talk it over with your Disston dealer today. 
Ask him, too, about the possibility of secur- 
ing new tools for essential work. 


HENRY DISSTON & SONS, INC. 
510 Tacony, Philadelphia 35, Pa., U.S. A. 


FREE AT YOUR HARDWARE DEALER— 
or write for a copy of the valuable Disston 
See ook and le ‘Masual. 48 pase 
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Buy War Sovings Bonds and Stomps Regularly. 


SYN-FLO... 


like TILE 


Finishes woodwork like 
PORCELAIN 


This is really itt Modern seience has pro- 
duced this new white PLASTIC coming 
You apply, with 2 brush. Tt actually: hse 
the same’ chemical properties of genuine 
molded plastic products 
‘A BRUSH-ON PLASTIC 
With an ordinary brush you flow this 
coating on your woodwork und it ties ta 
S'smooth. porcelain finish—hard, ‘waters 
root. abrasion-resistant=stays. brilliant 
White 
You won't have to wait until after the 
war for this ‘new, ‘sclentife plaste, dis: 
covery. Limited quantities now avaliable, 
MONEY-BACK GUARANTEE 
One gallon SYN-FLO Liquid Plastic wilt 
cover walls of average room. Send only 
S555 por fal Gallon SYN-FLO vslth Spex 
ial Thinner, express prepaid. ‘Will shi 
C.D. if desired PP “ 
LIMITED SUPPLY AVAlLABLE 
To PUBLIC NOW. “ORDER AT 
‘ONCE Pete NUsiRATED Cie 
CULAR ON REQUEST. 


SUPERIOR PAINT and VARNISH 
2258-2274 N. Elston Ave 


WORKS 
Chicago 14 


TINKERING 
“1001S | 


et 
one bute 
Reece eae 
information been crammed into one th-bound 
SEND NO MONEY NOW! 


1s 
[fma cto 94.353 orth tw TT 
book within 1 


POPULAR SCIENCE 


| ELECTRIC 
| OUTBOARD POWER 


= 
<=> 2.35 1F PLANS 
BOUGHT INDIVIDUALLY # 
_ TA | 


NO SPECIAL TOOLS or IT 1s Nor NECESSARY 
A EXPERIENCE NEEDED TO SEND MONEY 


It shows 
you how to make: 


23 LEJAY BUILDING 
MINNEAPOLIS 8, MINNESOTA. 


|\Matt CouponToday enix 72 
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_——»_ S-_-_ 
SOUTH BEND LAT.<s 
GIVE SKILLED 


my soumn ite f = MANPOWER MORE 
P| --» PRODUCING POWER 


LATHE BOOKS AND FILMS 


the incre 


h Bend I 5 ree requirement. Their 
rmit taking full 


uracy that sub 


n be eliminated 


SOUTH BEND LATHE WORKS 
SOUTH BEND 22, INDIANA 
Lathe Builders for 37 Years 
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